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Preface 


Because  personal  computers  are  now  cost-effective  and  require  only  a  few 

hours  of  training,  more  and  more  systems  are  being  used  in  homes  and  busi¬ 
nesses.  As  a  result,  they  are  reaching  users  who  are  totally  uninitiated  in  the 
use  of  computers.  These  users,  especially  those  in  the  business  community, 
need  to  learn  exactly  what  the  move  to  microelectronics  is  all  about.  As  they 
search  for  answers,  they  are  perplexed  by  the  jargon  used  in  the  computer 
industry,  and  they  discover  that  they  must  quickly  educate  themselves  in 
computer  language.  They  must  study  and  master  at  least  the  basics,  because 
it  is  becoming  very  unbusinesslike,  and  even  unfashionable,  to  ask  exactly 
what  is  a  64K  RAM,  a  semiconductor,  or  a  bubble  memory. 

When  the  first  computer  is  installed  in  a  business,  not  only  are  the  owners 
and  managers  of  the  business  apprehensive,  but  also  the  majority  of  the 
office  and  administrative  personnel  are  suspicious  and  even  frightened  by 
the  changes  that  take  place.  Management  must  help  these  people  with  a 
calm  and  knowledgeable  approach  to  explaining  what  is  happening.  There¬ 
fore,  they  must  know  something  about  the  “mysterious”  computer  jargon. 
Filling  the  need  for  this  information  is  the  purpose  of  this  book. 

This  is  a  “browsing”  dictionary.  It  is  a  tutorial  book  that  does  not  try  to 
be  brief.  Many  definitions  and  explanations  are  long  and  are  designed  to  be 
so.  Users  of  this  book  can  easily  and  leisurely  browse  through  the  main  and 
supplemental  entries  of  an  “area,”  such  as  “data  base,”  to  learn  significant 
detail  about  the  products,  procedures,  problems,  and  proliferating  applica¬ 
tions.  While  we  have  included  many  definitions  related  to  the  technologies, 
the  art  of  programming,  the  basics  of  electronics,  and  the  essential  internal 
components  of  systems,  we  have  limited  them  to  as  few  as  possible  and  kept 
them  as  clear  and  “unconfusing”  as  the  literature  makes  them.  Hundreds  of 
product  manuals,  applications  notes,  inventor  explanations,  manufacturer 
descriptions,  seminar  notes,  and  conference  proceedings  (reprints  of  speeches, 
product  reports,  system  descriptions,  and  so  on)  make  up  the  base  from 
which  the  definitions  were  analyzed  and  reviewed. 

THE  MOVE  TOWARD  DISTRIDUTED  DATA  PROCESSING 

Cost  containment  in  accounting,  sales  promotion  and  development,  re¬ 
source  allocation,  and  labor  expense  is  just  one  of  the  reasons  for  implement¬ 
ing  small  computer  systems.  Many  banks,  hospitals,  educational  institutions. 


large  businesses,  and  other  institutions  are  turning  to  smaller  computers 
instead  of  large  computers  to  reduce  costs.  With'  these  much  simpler  and 
more  effective  systems,  costs  are  identified  more  quickly,  response  to  processed 
information  is  more  rapid  and  accurate,  and  better  planning  is  achieved 
because  more  “what-if”  calculations  can  be  made  quickly  and  easily.  Many 
low-cost  flexible  systems  provide  a  quality  environment  that  also  demonstrates 
time  savings  and  efficiencies.  Office  environments  that  accommodate  the 
new  collaborations  between  people  and  computers  have  a  great  effect  on 
productivity. 

Many  managers  who  were  formerly  uninitiated  with  respect  to  computers 
have  used  their  desktop  systems  to  become  “information  experts"  very 
quickly.  They  have  eliminated  barriers  that  existed  between  people  and  com¬ 
puters.  They  have  not  been  required  to  learn  the  intricacies  of  the  machine, 
the  protocols,  and  the  process  of  fine-honing  programs.  Instead  they  have 
become  more  able  to  concentrate  on  problems  and  solutions  because  the 
facts  and  files  are  instantly  available,  often  in  easy-to-analyze  graphic  form. 
The  computer  has  been  applied  to  the  storage,  search,  and  presentation  of 
information;  users  can  now  respond  more  conveniently,  confidently,  and 
accurately  to  data,  using  the  judgmental  and  intuitive  capabilities  only  they 
and  not  computers  possess.  A  new  class  of  “knowledge  workers"  has  arrived 
on  the  business  scene.  The  below  $10,000  microcomputer  systems  that  rent 
for  less  than  $350  a  month  (about  a  quarter  of  the  overall  cost  of  the  average 
office  worker’s  salary,  “extras,"  and  equipment)  are  finally  doing  what  users 
want.  Users  no  longer  are  forced  to  do  “what  the  computer  demands."  The 
new  low-cost  microcomputer  systems  are  designed  to  be  “friendly”  because 
most  “speak"  to  practically  any  office  worker  in  understandable  “languages." 

Some  of  the  computers  offered  to  small  and  very  small  businesses  are,  in 
effect,  intelligent  assistants  offering  techniques  that  lead  and  prompt  users 
to  find  the  information  they  need,  to  complete  the  job,  or  to  follow  the  pro¬ 
cedures  required  by  management.  Operators  use  specifically  designed  keys 
and  “HELP"  commands;  they  call  up  “menus”  of  available  information, 
touching  the  screen  or  keying  in  responses  as  indicated.  Many  systems  use 
voice  input  and  output  to  achieve  immediate  response  in  the  most  often 
used  applications.  Automatic  “speller  programs"  detect  and  correct  the  in¬ 
evitable  spelling  errors.  Procedural  errors  are  reported  immediately  in  En¬ 
glish,  and  protected  (unerasable)  formats  are  displayed  for  easy  fill-in. 
Good  systems  do  not  interfere  with  the  way  people  work  naturally.  “Window¬ 
ing"  on  some  systems  allows  segments  of  several  files  to  be  displayed  on  a 
single  screen  simultaneously.  Highlights,  blinking,  underline,  movable  cur¬ 
sors  (position  indicators) ,  and  easy  horizontal  or  vertical  scrolling  allow 
movement  of  information  on  and  off  the  screen  or  segments  of  the  screen. 

All  this  and  more  make  computer  systems  convenient  and  powerful,  and 
quickly  useful  to  inexperienced  managers  and  “knowledge  workers."  No 
programming  is  necessary  by  the  operator.  By  simply  typing  a  number  or 
letter,  or  with  a  light  pen  or  finger  (with  touch-sensitive  screens)  pointed 
appropriately,  the  menu  can  be  made  to  provide  multiple  colors,  character 
sizes,  and  type  fonts;  bring  forth  graphs  and  charts;  draw  lines;  edit  sen¬ 
tences;  and  bring  forth  even  more  detailed  menus  for  special-subject  data¬ 
base  investigation. 


Low-cost  desktop  problem-solving  computers  put  the  power  to  defeat  the 
“business-breaker/'  administrative  overhead,  where  it  is  needed  most,  at  the 
fingertips  of  knowledgeable  users.  A  typical  system  is  a  compact  package 
with  the  ingredients  for  interactive  computing:  a  resident,  LSI,  ROM-based 
operating  system;  a  large  user  memory;  tape  cartridge  storage;  crt;  user- 
definable  keyboard;  multiple  and  selectable  i/o  variety;  and  low-cost  thermal 
or  letter-quality  printer  and  optional  plotter  and  crt-face  copier.  Many  will 
add  other  options,  such  as  voice  output  synthesizers,  voice  input  recognition 
systems,  light  pens  and  touch-sensitive  screens,  etc. 

The  typical  system  just  described  begs  for  explanations,  requires  exper¬ 
ienced  analysis,  and  is  fraught  with  dangers  of  technological  obsolescence. 
This  dictionary  will  help.  LSI  and  ROM  are  fully  explained.  An  operating 
system  is  a  difficult  topic  often  best  left  to  design  engineers,  expert  program¬ 
mers,  and  hobby  computerists;  it  is  the  demonstrated  performance  that 
counts.  A  “large  user  memory'’  can  be  something  of  personal  choice  among 
a  wide  variety  of  devices— magnetic  disk  systems  (double-sided,  double  den¬ 
sity,  miniaturized  floppy  or  fixed  types,  and  so  on) ,  optical  or  videodisc 
systems  with  bit  capacities  of  hundreds  of  billions,  bubbles,  CCDs,  and  on 
and  on.  Cathode-ray-tubes  (crt’s)  are  only  one  type  (though  the  major  one) 
of  terminal,  but  the  variety  and  special  advantages  and  attributes  of  ter¬ 
minals  fill  books  and  catalogs.  Input-output  devices  and  printers  or  other 
hard-copy  devices  can  be  chosen  to  enhance  system  operation,  but  without 
care  in  selection  they  can  become  obsolete  either  before  or  as  they  are 
purchased. 


PERSONAL  COMPUTERS 

The  packaging  of  more  and  more  capabilities  for  logic  processing,  device 
control,  information  storage,  communications  simplicities,  and  intelligent 
decision-making  onto  tiny  large-scale  integration  (LSI)  and  very  large-scale 
integration  (VLSI)  chips  at  constantly  dropping  prices  has  amazed  everyone 
both  inside  and  outside  the  industry.  Distributed  systems  using  the  com¬ 
puters  based  on  these  “cheap  chips”  have  proved  more  reliable  and  econom¬ 
ical  by  far  than  former  standard  computers  and  minicomputers.  No  computer 
component  has  decreased  in  price  more  dramatically  than  microprocessors 
and  programmable  memory  elements.  It  is  now  almost  standard  to  place 
microcomputers  close  to  the  activity  using  them,  but  this  greatly  increases  the 
amount  of  information  that  must  be  communicated  between  systems  and  to 
and  from  outside  data  bases.  Data  bases  in  the  form  of  viewdata,  teletext, 
and  other  similar  two-way,  interactive  systems  will  spur  the  sales  of  small 
computers. 

Personal  computers  can  be  defined  as  low-cost,  small  (often  portable) , 
personally  controllable  “turnkey"  (plug-and-go)  microprocessor-based  stored- 
program  ease-of-use  systems  that  accept  wide  ranges  of  peripheral  memory 
and  input-output  equipment.  Practically  anyone  can  buy  or  rent  them  and 
use  them  with  a  minimum  of  training.  There  are  endless  types  of  applica¬ 
tions.  One  list  includes  5000  distinct  applications  of  computers,  and  the 
range  increases  as  more  and  more  people  discover  ever  more  uses,  write 
more  programs,  and  find  more  devices  and  systems  to  control. 


INTiGRATED  INFORMATION  SYSTEMS 


In  a  great  many  offices,  word-processing  systems,  as  significantly  more 
than  typewriter  replacements,  have  preceded  office  data-processing  equip¬ 
ment.  Word  processing  is  much  more  than  “the  production  of  syntactic  text 
that  may  be  retrieved  and  amended.”  It  is  informative  to  take  a  glance  at  a 
description  of  one  of  the  more  popular  word  processing  systems.  One  system 
built  around  two  stand-alone  devices,  each  controlled  by  a  microcomputer, 
offers  partial-page  and  dual-page  display;  printers  linked  to  microprocessors 
via  fiber-optic  cables  (light-wave  communication) ;  and  300-bit-per-second 
modems  with  RS232,  Telex,  and  TWX  communications  options.  They  are 
program  loadable  via  diskette  and  offer  word  processing  (text  editing)  soft¬ 
ware  in  addition  to  packages  that  include  forms,  math,  and  sort  programs. 
Added  communications  processors  with  separate  software  programs  provide 
asynchronous  communication  to  similarly  equipped  devices  and  data  pro¬ 
cessing  equipment  and/or  communications  to  Telex,  TWX,  and  other  net¬ 
works.  Transactions  can  be  handled  in  a  background  mode  while  word 
processing  operations  are  conducted  on-screen.  Scroll  is  unlimited,  displays 
can  be  split  into  two  pages  for  merging  or  processing  two  documents  simul¬ 
taneously;  printing  is  bidirectional  with  optical  sensors  to  identify  top  edge, 
left  edge,  and  skew  of  paper  and  indicate  which  print  wheel  is  in  use.  Printers 
are  linked  to  processors  via  fiber-optic  cable;  the  optical  links  may  be  used 
to  attach  shared  disk  drives  to  several  machines  and  to  printers  up  to  a 
kilometer  away. 

It  is  obvious  that  those  businesses  or  professional  offices  that  purchase 
word  processing  (WP)  equipment  must  do  so  with  almost  immediate  upgrades 
to  data  processing  in  mind.  These  systems  have  wide  ranges  of  expandability 
options  that  also  include  electronic  mail.  “Intelligent,  communicating  copiers” 
are  becoming  integral  parts  of  such  systems,  offering  graphics,  high-speed 
image  printing,  and  instant  long-distance  communication.  Some  have  ob¬ 
jectives  to  eliminate  paper,  or  at  least  to  make  a  start  in  that  direction. 
Users  have  calculated  that  improving  office  efficiency  by  5%  increases 
“bottom-line”  profitability  by  30%.  Linking  WP  equipment  to  data-process¬ 
ing  equipment  and  large  data  bases  and  communicating  with  automated 
copier/printers  seems  like  such  a  “natural  thing”  that  most  of  the  latest 
equipment  systems  offerings  point  in  this  direction.  How  fast  these  mergers 
take  place  depends  on  how  simply  it  can  be  done.  Again,  look  to  the  use  of 
a  multitude  of  $5  to  $15  microprocessors  embedded  within  the  equipment- 
accepting,  processing,  controlling,  and  being  programmable,  too,  all  at 
reasonable  costs  while  eliminating  large  numbers  of  mechanical  devices  and 
fixed  (and  expensive)  electronics  in  each  device. 

Every  manager,  in  order  to  be  in  the  loop,  must  have  a  desktop  computer. 
Some  executives  are  reported  to  have  two  and  even  three  desktop  computers 
in  their  offices,  each  with  specific  capabilities  for  WP,  data  processing,  com¬ 
munications  (data-base  retrieval) ,  and  special  graphics  hard-copy  produc¬ 
tion.  Users  cannot  simply  tack  on  a  computer-oriented  applications  package 
to  a  WP  system  and  vice-versa;  there  is  the  significant  technical  problem  of 
creating  the  ability  to  have  access  to  the  same  files  and  to  allow  programma- 


bility  to  be  available  to  word  processing  as  well  as  data  processing.  “Bandage’* 
approaches  simply  will  not  work. 

We  end  this  introduction  with  this  observation:  clearly,  technology  is  far 
ahead  of  the  users.  Systems  are  capable  of  doing  more  things  than  users  are 
able  to  put  into  practice.  The  prices  and  the  efficiencies  are  so  attractive  that 
users  are  starting  to  understand  and  want  these  systems;  and,  they  will  learn 
how  to  use,  control,  and  expand  them  despite  the  challenges.  They  will  do 
this  with  education,  and  books  such  as  this  can  play  an  important  part  in 
that  pursuit. 


Charles  J.  Sippl 
Roger  J.  Sippl 
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How  To  Use  This  Book 


In  the  dictionary  entries,  all  terms  of  more  than  one  word  have  been 
alphabetized  as  though  they  were  one  word.  For  example,  “demand  fetching” 
appears  between  “demand”  and  “demand  paging.”  Abbreviations  are  alpha¬ 
betized  as  though  they  were  words;  for  example,  LFU  appears  between 
“lexicon”  and  “librarian”  instead  of  at  the  beginning  of  the  L  section. 

For  ease  in  locating  terms,  the  first  and  last  entries  on  each  page  appear 
as  catch  words  at  the  top  of  the  page. 

Extensive  cross-referencing  has  been  used  as  an  aid  in  locating  terms  you 
might  look  for  in  more  than  one  place.  For  example,  there  are  entries  for 
both  “self-checking  code”  and  “code,  self-checking.” 


A 


ABA  —  Abbreviation  for  American  Bank¬ 
ers  Association. 

abacus  —  A  device  for  performing  calcula¬ 
tions  by  sliding  beaas  or  counters  along 
rods.  An  early  (3000  B.C.)  form  of 
biquinary  calculator. 

ABA  numbar  —  A  coding  number  as¬ 
signed  to  banks  by  the  American  Bank¬ 
ers  Association  to  assist  in  check  clear¬ 
ing. 

ABEND,  unracovarabla  —  An  error  condi¬ 
tion  that  results  in  abnormal  termina¬ 
tion  of  a  program,  in  contrast  with 
recoverable  ABEND. 

abart  —  A  procedure  to  terminate  execu¬ 
tion  of  a  program  when  an  irrecoverable 
error,  mistake,  or  malfunction  occurs. 

abort  tinior,  communication  —  A  device  de¬ 
signed  to  monitor  dial-up  (DDD) 
modems  continuously  for  receipt  of 
data  traffic.  If,  after  a  call  is  estab¬ 
lished,  data  is  not  received  within  a 
preset  (adjustable)  time,  the  abort 
timer  will  disconnect  (hang  up)  the 
call,  making  the  modem  availaole  for 
additional  users. 

obrotivonoit  —  The  quality  or  character¬ 
istic  of  being  able  to  abrade,  scratch,  or 
wear  away  a  material.  An  important  fac¬ 
tor  in  optical  character  recognition 
where  damage  to  the  read  screen  may 
affect  the  reading  process  detrimentally 
and  cause  a  large  reject  rate. 

absolute  address  —  1 .  An  actual  location 
in  storage  of  a  particular  unit  of  data; 
address  that  the  control  unit  can  inter¬ 
pret  directly.  2.  The  label  assigned  by 
the  engineer  to  a  particular  storage  area 
in  the  computer.  3.  A  pattern  of  charac¬ 
ters  that  identifies  a  unimae  storage  lo¬ 
cation  or  device  without  further  modifi¬ 
cation.  (Synonymous  with  machine 
address.) 

absoluto  addrossing  —  A  method  of  sig¬ 
naling  or  addressing  which  has  the  ad¬ 
dress  part  of  an  instruction  as  the  actual 
address  to  be  specified,  and  in  which  the 
address  part  is  called  the  absolute  ad¬ 
dress. 

absoluta  atsamblar  —  A  specific  type  of  as¬ 
sembly-language  program  designed  to 
produce  binary  programs  containing 


only  absolute  addresses  and  address 
references. 

abfoluta  coda  —  See  code,  absolute. 

absoluta  coding  —  Coding  in  which  in¬ 
structions  are  written  in  the  basic  ma¬ 
chine  language;  i.e.,  coding  using  abso¬ 
lute  operators  and  addresses.  Coding 
that  does  not  require  processing  before 
it  can  be  understood  oy  the  computer. 

absoluta  arror  —  The  magnitude  of  the 
error  disregarding  the  algebraic  sign,  or 
if  a  vectorial  error,  disregarding  its  di¬ 
rection. 

obsoluta  instruction  —  See  instruction,  ab¬ 
solute. 

obsoluta  languoga  —  Same  as  machine 
language. 

absoluta  loodar  —  A  specific  loader  rou¬ 
tine  designed  to  load  programs  and  as¬ 
sociated  data  in  the  absolute  address 
format  and  into  the  system  memory  for 
execution. 

obsoluta  volua  —  A  particular  quantity, 
the  magnitude  of  which  is  known  by  the 
computer,  but  the  algebraic  sign  is  not 
relevant. 

abstract  —  1 .  A  short  form  or  summary  of 
a  document.  2.  To  shorten  or  summa¬ 
rize  a  document. 

abstracting,  outomatic  —  Searching  for  the 
criteria  by  which  human  beings  judge 
what  should  be  abstracted  from  a  docu¬ 
ment,  as  programmed. 

abstracting  sarvica  —  An  organization 
that  provides  summary  information  or 
documents  in  a  given  subject  field. 

abstract  symbol  —  See  symbol,  abstract. 

A-bus  —  The  primary  internal  source  bus 
in  the  ALU  of  many  microcomputers. 

ACC  —  Abbreviation  for  accumulator. 

occalaration  pariod  —  The  period  of  time 
in  which  a  card  reader  and/or  punch 
physically  move(s)  the  card  into  a  posi¬ 
tion  where  the  data  can  be  read. 

occalaration  tima  —  The  time  between  the 
interpretation  of  instructions  to  read  or 
write  on  tape,  and  the  transfer  of  infor¬ 
mation  to  or  from  the  tape  into  storage, 
or  from  storage  into  tape,  as  the  case 
may  be.  (Synonymous  with  start  time.) 
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access  —  Concerns  the  process  of  obtain¬ 
ing  data  from  or  placing  data  in  storage. 

access-address,  second-level  —  Same  as 
address,  indirect. 

access,  arbitrary  —  See  arbitrary  access, 
access  coding,  minimal  —  The  reference  to 
programming  which  is  done  in  order  to 
locate  the  data  in  such  a  manner  as  to 
reduce  the  access  time  and  minimize  the 
amount  of  time  required  to  transfer 
words  from  auxiliary  storage  to  main 
memory. 

access,  direct  —  A  memory  device  which 
allows  the  particular  address  to  be  ac¬ 
cessed  in  a  manner  independent  of  the 
location  of  that  address;  thus,  the  items 
stored  in  the  memory  can  be  addressed 
or  accessed  in  the  same  amount  of  time 
for  each  location.  Consequently,  access 
by  a  program  is  not  dependent  upon  the 
previoufly  accessed  position, 
access,  disk  —  See  disk  access, 
access,  immediate  —  Pertaining  to  the 
ability  to  directly  obtain  data  from,  or 
place  data  in,  a  storage  device  or  regis¬ 
ter  without  serial  delay  due  to  other 
units  of  data,  and  usually  in  a  relatively 
short  period  of  time, 
access,  instantaneous  —  Same  as  access, 
immediate. 

access  method  —  The  software  link  be¬ 
tween  the  program  and  the  data  that 
must  be  transferred  in  and  out  of  mem¬ 
ory  by  the  program.  It  is  defined  by  both 
the  physical  and  logical  file  structures 
and  the  properties  of  the  programming 
languages  and  operating  systems  in¬ 
volved.  Examples  of  access  methods  are 
serial  access,  virtual  sequential  access 
method  (VS AM),  indexed  or  keyed  se¬ 
quential  access  method  (ISAM  or 
kSAM),  and  hierarchical  indexed  se¬ 
quential  access  method, 
accost  mode  —  In  COBOL,  a  technique 
that  is  used  to  obtain  a  specific  logic 
record  from,  or  place  a  specific  logic  re¬ 
cord  into,  a  file  assigned  to  a  mass-stor¬ 
age  device. 

access,  multiple  —  Reference  to  a  system 
from  which  output  or  input  can  be  re¬ 
ceived  or  dispatched  from  more  than 
one  location. 

access,  parallel  —  The  process  of  obtain¬ 
ing  information  from  storage  or  placing 
information  in  storage,  where  the  time 
required  for  such  access  is  dependent 
on  the  simultaneous  transfer  of  all  ele¬ 
ments  of  a  word  from  a  given  storage 


location.  (Synonymous  with  simulta¬ 
neous  access.) 

access,  queried  —  Referencing  to  an  auto¬ 
matic  sequencing  of  the  transfer  of  data 
among  the  peripherals  under  the  con¬ 
trol  of  the  program. 

access,  random  —  1 .  Pertains  to  the  pro¬ 
cess  of  obtaining  information  from  or 
placing  information  in  storage,  where 
the  time  required  for  such  access  is  in¬ 
dependent  of  the  location  of  the  infor¬ 
mation  most  recently  obtained  or 
placed  in  storage.  2.  Pertaining  to  a  de¬ 
vice  in  which  random  access,  as  defined 
in  definition  1 ,  can  be  achieved  without 
effective  penalty  in  time. 

access,  remote  batch  ^ — Remote  access  to 
information  and  remote  access  for  in¬ 
formation  are  the  keys  that  have  pushed 
data  communications  to  its  position  of 
growth  and  controversy  at  the  present 
time.  The  time-sharing  concept  in  its 
broadest  definition  also  includes  mes¬ 
sage  switching,  data  acquisition,  inter¬ 
computer  communication,  data  bank, 
and  the  transfer  and  servicing  of  large 
amounts  of  lower-priority  and  lower 
cost  “stacked-job”  processing. 

access  scan  —  A  procedure  for  receiving 
data  from  the  files  by  searching  each 
data  item  until  the  desired  one  is  ob¬ 
tained. 

access,  sequential  —  See  sequential-access 
storage. 

access,  serial  —  Pertains  to  the  process  of 
obtaining  information  from  or  placing 
information  in  storage,  where  the  time 
required  for  such  access  is  dependent 
on  the  necessity  for  waiting  while  non- 
desired  storage  locations  are  processed 
in  turn. 

access,  simultaneous  —  See  access,  paral¬ 
lel. 

access  storage  devices,  direct  —  Units  of 
computer  equipment  which  have 
capaoilities  of  direct  and  rapid  access  to 
storage. 

access  storage,  immediate  access  — 

See  storage,  immediate  access. 

access  time  —  1 .  The  time  interval  be- 

*  tween  the  instant  at  which  information 
is  called  for  from  storage  and  the  in¬ 
stant  at  which  delivery  is  completed, 
i.e.,  the  read  time.  2.  The  time  interval 
between  the  instant  at  which  data  are 
ready  for  storage  and  the  instant  at 
which  storage  is  completed,  i.e.,  the 
write  time. 
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acc«ti  time,  reading 

access  time,  reading  —  See  reading  access 
time. 

access  time,  storage,  zero^ — See  storage, 
zero-access. 

access  time,  tape  —  The  time  during  tape 
playback  between  the  moment  informa¬ 
tion  is  called  for  and  the  moment  it  is 
delivered. 

access,  zero  —  The  capability  of  a  device 
to  transfer  data  in  or  out  of  a  location 
without  undue  delays,  i.e.,  due  to  other 
units  of  data.  The  transfer  occurs  in  a 
parallel  fashion  or  simultaneously  and 
not  serially. 

accounting  —  Some  executive  systems  in¬ 
clude  an  accounting  function  which 
maintains  an  accurate  and  equitable  re¬ 
cord  of  machine-time  usage,  i  his  infor¬ 
mation,  logged  on  an  appropriate  out¬ 
put  unit,  is  available  to  the  user  for  his 
own  purposes. 

accounting  chocks  —  Accuracy  controls  on 
input  data  that  are  based  on  such  ac¬ 
counting  principles  as  control  totals, 
cross  totals,  or  hash  totals. 

accumulator  —  A  part  of  the  logical-arith¬ 
metic  unit  of  a  computer.  It  may  be  used 
for  intermediate  storage,  to  form  alge¬ 
braic  sums,  or  for  other  intermediate 
operations.  See  register. 

accumulator  jump  instruction  —  An  instruc¬ 
tion  that  tells  the  computer  to  leave  the 
established  program  sequence  at  or 
after  the  time  the  accumulator  has 
reached  a  certain  status. 

accumulator  rogistor  —  That  part  of  the 
arithmetic  unit  in  which  the  results  of  an 
operation  remain,  and  into  which  num¬ 
bers  are  brought  from  storage,  and 
from  which  numbers  may  be  taken  for 
storage. 

occumulotor,  running  —  A  memory  device 
which  has  been  programmed  so  as  to 
make  the  next  item  of  data  retrieved  the 
one  that  was  put  in  most  recently.  This 
method  of  retrieval  is  also  called  the 
push-down  list. 

occumulotor  shift  instruction  —  A  com¬ 
puter  instruction  that  causes  the  con¬ 
tents  of  a  register  to  be  displaced  by 
some  specific  number  of  digit  positions 
left  or  right. 

accuracy  —  Freedom  from  error.  Accu¬ 
racy  contrasts  with  precision;  e.g.,  a 
four-place  table,  correctly  computed,  is 
accurate;  a  six-place  table  containing  an 
error  is  more  precise,  but  not  more  ac¬ 
curate. 


accurocy-control  sysfom  —  A  system  of 
error  detection  and  control, 
ac  dump  —  The  intentional,  accidental,  or 
conditional  removal  of  all  alternating 
current  or  power  from  a  system  or  com¬ 
ponent.  An  ac  dump  usually  results  in 
the  removal  of  all  power,  since  direct 
current  is  usually  supplied  through  a 
rectifier  or  converter, 
ac  arating  —  To  erase  magnetic  recording 
material  by  using  a  device  that  is  pow¬ 
ered  with  alternating  current, 
acetata  bat«  —  Magnetic  tapes  that  have  a 
transparent  backing  of  cellulose  acetate 

ACIA  —  Abbreviation  for  Asynchronous 
Communications  Interface  Adapter.  An 
ACIA  provides  the  data  formatting  and 
control  to  interface  serial  asynchronous 
data  communications  information  to 
bus  organized  systems.  The  bus  inter¬ 
face  of  some  systems  includes  select,  en¬ 
able,  read/wnte,  interrupt,  and  bus  in¬ 
terface  logic  to  allow  data  transfer  over 
various  bidirectional  data  buses.  In 
many  systems,  data  transmission  is  ac¬ 
complished  in  the  serial  mode;  many 
MPUs  have  bus  systems  that  operate  in 
the  parallel  mode.  By  performing  paral- 
lel-to-serial  and  serial- to-parallel  con¬ 
versions,  the  ACIA  provides  the  means 
for  communications  between  the  MPU 
and  peripheral  equipment  such  as 
modems,  TTYs,  crt  terminals,  key¬ 
board/printers,  and  other  equipment 
requiring  an  asynchronous  data  format. 
ACK/NAK  tranimissioii  —  When  an  error¬ 
detecting  scheme  is  used,  some  means 
must  be  provided  for  retransmission  of 
the  block  in  error.  The  receiver  may  sig¬ 
nal  the  sender  with  an  acknowledgment 
(ACK)  of  error-free  receipt  or  a  nega¬ 
tive  acknowledgment  (NAK)  of  error 
detection.  To  allow  for  lost  messages, 
the  sender  usually  retransmits  upon  re¬ 
ceipt  of  an  NAK  or  when  a  specified 
time  has  elapsed  without  receipt  of  an 
ACK.  This  is  one  form  of  automatic  re¬ 
peat  request  (ARQ). 

ACM  —  Abbreviation  for  Association  for 
Computing  Machinery. 

A-convartion  —  A  FORTRAN  instruction 
to  transmit  alphanumeric  data  to  and 
from  variables  in  storage, 
acoustic  coupior  —  A  device  that  provides 
an  interface  between  a  printer  or  display 
terminal  and  a  standard  commercial  tel¬ 
ephone  line  through  a  standard  tele- 
pnone  handset.  The  handset  fits  into 
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two  rubber  muffs  mounted  in  a  small 
enclosure.  The  interface  often  is  en¬ 
tirely  acoustic,  with  one  muff  containing 
a  speaker  and  the  other  a  microphone. 
The  acoustic  coupler  circuitry  generally 
converts  EIA-level  digital  signals  from 
the  terminal  transmitter  to  frequency 
shift  keyed  (fsk)  tones  to  drive  the 
speaker.  It  also  converts  fsk  tones  from 
the  microphone  to  EIA-level  digital  sig¬ 
nals  to  drive  the  terminal  receiver, 
acoustic  delay  line  —  A  device  using 
regenerated  shock  waves  in  a  conduct¬ 
ing  medium  (for  example,  mercury)  for 
storing  information. 

acoustic  memory  —  Computer  memory 
that  uses  a  sonic  delay  line, 
acoustic  modem  —  Any  of  various  types  of 
modulator-demodulator  devices  that 
convert  electrical  signals  to  telephone 
tones  and  back  again.  The  conversion 
occurs  through  acoustic  coupling  (plac¬ 
ing  speakers  near  the  phone)  or  ^rect 
coupling  to  the  line.  Most  modems  use 
the  KS-232C  interface  standard, 
acquisition,  data  —  See  data  acquisition, 
acquisition  system,  data  —  See  data-acqui- 
sition  system. 

acronym  —  A  word  formed  from  the  first 
letter  or  letters  of  the  words  in  a  name, 
term,  or  phrase;  e.g.,  SAGE  from  Semi- 
Automatic  Ground  Environment,  and 
ALGOL  from  ALGOrithmic  Language, 
oc  signaling  —  The  use  of  alternating-cur- 
rent  signals  or  tones  to  accomplish 
transmission  of  information  and/or 
control  signals. 

action  cycle  —  Refers  to  the  complete  op¬ 
eration  performed  on  data.  Includes 
basic  steps  of  origination,  input,  manip¬ 
ulation,  output,  and  storage, 
action  line  —  That  line  of  the  raster  which 
is  used  during  the  active  period  when  a 
cathode-ray  storage  tube  is  operating  in 
a  serial  mode. 

oction  period  —  See  period,  action, 
action  spot  —  In  a  cathode-ray  tube,  the 
spot  of  the  raster  on  the  face  of  the  tube 
used  to  store  the  digit  or  character, 
activate  key  (button)  —  See  button,  initi¬ 
ate. 

active  element  —  A  circuit  or  device  that 
receives  energy  from  a  source  other 
than  the  main  input  signal, 
active  file  —  A  file  which  is  being  used  and 
to  which  entries  or  references  are  made 
on  a  current  basis. 


active  master  file  —  A  master  file  contain¬ 
ing  items  which  are  relatively  active  as 
contrasted  to  static  or  reference  items. 

active  master  item  —  The  most  active 
items  on  a  master  file  measured  by 
usage  of  the  data. 

activity  —  LA  term  to  indicate  that  a  re¬ 
cord  in  a  master  file  is  used,  altered,  or 
referred  to.  2.  A  measure  of  the  changes 
made  concerning  the  use  of  files  of  data; 
e.g.,  the  part  of  the  file  or  the  number  of 
records. 

activity  level  —  The  value  taken  by  a 
structural  variable  in  an  intermediate  or 
final  solution  to  a  programming  prob¬ 
lem. 

activity  ratio  —  When  a  file  is  processed, 
the  ratio  of  the  number  of  records  that 
have  activity  to  the  total  number  of  rec¬ 
ords  in  that  file. 

actual  address  —  See  address,  actual. 

actual  instruction  —  See  instruction,  effec¬ 
tive. 

actual  time  —  Same  as  time,  real. 

actuating  signal  —  A  particular  input 
pulse  in  the  control  circuity  of  comput¬ 
ers. 

ACU  —  Automatic  Calling  Unit.  Any  of 
various  dialing  devices  supplied  by  com¬ 
munications  carriers  or  available  for 
purchase  elsewhere  that  permit  busi¬ 
ness  machines  and  computers  to  dial 
calls  automatically  over  the  communica¬ 
tions  network. 

acyclic  feeding  —  A  system  employed  by 
character  readers  in  character  recogni¬ 
tion  which  senses  the  trailing  edge  of 
the  preceding  document  and  triggers 
automatically  the  feeding  of  the  follow¬ 
ing  document.  This  system  allows  char¬ 
acter  recognition  of  varying  sized  docu¬ 
ments. 

A/D  analog-digital  convortor  —  Circuit 
used  to  convert  information  in  analog 
form  into  digital  form,  e.g.,  in  digits 
voltmeters  and  other  devices. 

ADAPSO  — An  association  of  United 
States  and  Canadian  data  processing 
service  organizations  that  includes  a 
software  development  and  marketing 
group. 

adaptor,  channel  —  A  device  that  permits 
connections  between  various  data  chan¬ 
nels  of  differing  equipment.  Most  de¬ 
vices  permit  data  transfer  at  the  rate  of 
the  slower  channel. 
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adopter  unit,  ditploy 

adopter  unit,  display  —  See  *  display 
adapter  unit. 

adopting  —  This  concerns  the  ability  of  a 
system  to  change  its  performance  char¬ 
acteristics  in  response  to  its  environ¬ 
ment. 

adopting,  self  —  The  ability  of  a  computer 
system  to  change  its  performance  char¬ 
acteristics  in  response  to  its  environ¬ 
ment. 

adoptive  channel  ollocotion  —  A  method 
of  multiplexing  in  which  the  informa¬ 
tion  capacities  of  channels  are  not 
predetermined  but  are  assigned  on  de¬ 
mand. 

adoptive  control  oction  —  Various  types  of 
control  actions  by  which  automatic 
means  are  used  to  change  the  type  and¬ 
/or  influence  of  control  parameters  in 
such  a  way  as  to  improve  the  perform¬ 
ance  of  the  control  system. 

ADC  —  Analog-to-Digital  Converter.  A 
device  or  circuit  that  changes  input  ana¬ 
log  voltages  to  their  equivalent  digital 
(binary  or  binary-coded  decimal)  values 
for  acceptance  by  the  memory  of  a  digi¬ 
tal  processor. 

ADCCP  —  Advanced  Data  Communica¬ 
tion  Control  Procedures. 

ADCON  (address  constant)  —  A  value  or 
expression  used  to  calculate  the  real  or 
virtual  storage  addresses. 

A/D  convertor  —  An  A/D  converter  per¬ 
forms  the  operations  of  quantizing  and 
coding  a  signal  in  a  finite  amount  of 
time  that  depends  on  the  resolution  of 
the  converter  and  the  particular  conver¬ 
sion  method  used.  The  speed  of  conver¬ 
sion  required  in  a  particular  situation 
depends  on  the  time  variation  of  the  sig¬ 
nal  to  be  converted  and  the  amount  of 
resolution  required.  The  time  required 
to  make  a  measurement  or  conversion  is 
generally  called  the  aperture  time. 

add,  Boolaan  —  Same  as  OR  in  set  theory. 
Same  as  OR  gate,  positive. 

addend  —  The  number  or  quantity  to  be 
added  to  another  number  or  quantity 
(augend)  to  produce  the  result  (sum). 

adder  —  A  device  that  forms  as  an  output, 
the  sum  of  two  or  more  numbers  pre¬ 
sented  as  inputs.  Often  no  data  reten¬ 
tion  feature  is  included;  i.e.,  the  output 
signal  remains  only  as  long  as  the  input 
signals  are  present. 

adder,  analog  —  An  amplifier  (analog 
computer)  with  output  voltage  which  is 
the  weighted  sum  of  the  input  voltages. 


addition,  zero  access 

The  heights  correspond  to  the  posi¬ 
tional  significance  of  a  given  numbering 
system  and  would  be  proportional  to 
tne  conductances  of  the  circuit  elements 
in  the  input  leads, 
adder,  digital  —  See  digital  adder, 
add-tn  memories  —  Various  types  of 
memories  are  available  to  expand  inter¬ 
nal  memory.  Two  semiconductor  types 
are  in  general  use — bipolar  and  MOS 
(metal-oxide-silicon).  Of  the  two  types, 
bipolar  can  be  faster  but  is  higher  in 
cost.  It  consumes  more  power  and, 
therefore,  dissipates  more  heat.  MOS 
memories  are  more  compact,  and  their 
speed  is  sufficient  for  most  applications, 
addition  —  In  data  processing,  that  func¬ 
tion  of  combining  quantities  according 
to  various  circuitr)/  designs,  specific  ma¬ 
chine  rules  regarding  changes  in  values, 
and  types  of  carryover  operations, 
additional  charactor  —  A  character  that  is 
neither  a  letter  nor  a  number,  but  that 
is  usually  a  punctuation  mark,  %,  *,  #; 
i.e.,  a  member  of  a  specialized  alphabet. 
Specific  meanings  are  assigned  to  this 
cnaracter  to  use  it  to  convey  special  in¬ 
formation. 

addition,  dostructivo  —  The  sum  appears 
in  the  location  previously  occupied  by 
the  augend  which  is  thus  lost.  The  ad¬ 
dend  remains  in  its  original  location, 
addition  item  —  An  item  that  is  to  be 
added  at  a  specific  place  to  an  already 
established  file.  Addition  master  item 
would  be  the  proper  term  if  file  is  a  mas¬ 
ter  file. 

addition,  nondestructive  —  The  first  oper¬ 
and  placed  in  the  arithmetic  register  is 
the  augend,  the  next  operand  is  the  ad¬ 
dend,  and  the  sum  replaces  the  augend 
and  thus  becomes  the  augend  for  a  sub¬ 
sequent  addition. 

addition  record  —  A  record  that  results  in 
the  creation  of  a  new  record  in  the  mas¬ 
ter  file  that  is  being  updated, 
addition,  serial  —  A  special  addition  pro¬ 
cedure  in  which  the  corresponding  digit 
pairs  of  the  numbers  added  are  proc¬ 
essed  individually  beginning  with  the 
low-order  digits.  Carries,  in  general,  are 
propagated  as  they  occur, 
addition  table  —  The  area  of  main  storage 
that  holds  a  table  of  numbers  to  be  used 
during  the  table-scan  concept  of  addi¬ 
tion. 

addition,  zero  occess  —  Similar  to  immedi¬ 
ate  access.  Addition  is  performed  by 
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odii,  logical 

adding  a  number  to  one  already  stored 
in  an  accumulator,  and  the  sum  is 
formed  in  the  same  accumulator.  The 
sum  is  thus  available  for  the  next  opera¬ 
tion,  and  no  access  time  is  involved  for 
the  addend  or  the  sum  storage. 

add,  logical  —  A  Boolean  algebra  opera¬ 
tion  on  two  binary  numbers.  The  result 
is  one  if  either  one  or  both  numbers  are 
a  one;  if  both  digits  are  zero,  then  the 
result  is  zero. 

add  oporation  —  An  add  instruction  in 
which  the  result  is  the  sum,  and  the  re¬ 
sult  is  usually  apparent  in  the  storage 
location  previously  occupied  by  one  of 
the  operands. 

oddrosi  —  1 .  A  label,  name,  or  number 
identifying  a  register,  location,  or  unit 
where  information  is  stored.  2.  The 
operand  part  of  an  instruction.  3.  In 
communications,  the  coded  representa¬ 
tion  of  the  destination  of  a  message.  4. 
To  call  a  specific  piece  of  information 
from  the  memory  or  to  put  it  in  the 
memory, 

addrassabla-pollabla  tarmlnal  —  A  termi¬ 
nal  is  addressable  when  it  has  its  own 
unique  identifier.  All  data  sent  to  the 
terminal  must  be  preceded  by  their  ad¬ 
dresses.  Pollable  means  that  the  termi¬ 
nal  responds  to  status  inquiries  from  the 
computer.  Each  terminal  in  the  system 
is  queried  by  the  computer  in  succes¬ 
sion.  The  ability  of  the  terminal  to  re¬ 
spond  to  the  poll  and  to  identify  itself 
makes  it  pollaole. 

addrassabla  register  —  A  temporary  stor¬ 
age  location  with  a  fixed  location  and 
address  number. 

address,  absolute  —  An  address  that  indi¬ 
cates  the  exact  storage  location  where 
the  referenced  operand  is  to  be  found 
or  stored  in  the  actual  machine-code  ad¬ 
dress  numbering  system.  (Svnonymous 
with  specific  address,  and  related  to  ab¬ 
solute  code.) 

addross,  actual  —  The  real  or  designed 
address  built  into  the  computer  by  the 
manufacturer  as  a  storage  location  or 
register.  Adjacent  addresses  usually 
have  adjacent  numbers.  It  is  the  specific 
or  machine  address  that  is  used  particu¬ 
larly  in  diagnosing  machine  faults. 

addross  alignmont  —  Most  computers 
offer  more  efficient  manipulation  of 
character  data  when  certain  alignments 
are  observed.  Alignment  is  related  both 
to  the  way  data  is  addressed  by  the  ma¬ 
chine  instructions  and  by  the  way  data  is 


addross  comparator 

transferred  from  the  memory  to  the 
processor.  On  word  machines,  this 
transfer  is  usually  done  word  by  word, 
whereas  on  byte  machines  it  is  done  one 
byte  at  a  time,  two  bytes  at  a  time  (start¬ 
ing  with  even  address),  or  four  bytes  at 
a  time  on  the  fastest  machines  (starting 
with  addresses  divisible  by  8).  These 
four  options  then  correspond  to  no 
alignment,  half-word  alignment,  full- 
word  alignment,  and  double-word 
alignment,  respectively. 

addrass,  arithmetic  —  A  technique  of  as¬ 
sembly  language  which  appends  an  ad¬ 
dress  modifier,  consisting  of  a  sign  and 
from  one  to  four  decimal  digits,  to  a 
symbolic  tag  in  order  to  designate  a 
memory  location  address  location 
which  relates  to  the  location  repre¬ 
sented  by  the  tag.  See  relative  address. 

address,  base  — ^  1 .  A  number  that  appears 
as  an  address  in  a  computer  instruction, 
but  which  serves  as  the  base,  index,  ini¬ 
tial  or  starting  point  for  subsequent  ad¬ 
dresses  to  be  modified.  (Synonymous 
with  presumptive  address  and  reference 
address.)  2.  A  number  used  in  symbolic 
coding  in  conjunction  with  a  relative  ad¬ 
dress. 

addrats,  binary-coded  —  An  address 
which  is  expressed  in  binary  form — 
sometimes  lacking  the  absolute  or  ma¬ 
chine  address. 

addresi  but  —  A  unidirectional  bus  over 
which  appears  digital  information  that 
identifies  either  a  particular  memory  lo¬ 
cation  or  a  particular  i/o  device. 

addref t,  calculated  —  An  address  most 
often  generated  or  developed  by  ma¬ 
chine  instructions  contained  in  the  pro¬ 
ram  which  uses  the  address.  This  ad- 
ress  may  be  determined  as  a  result  of 
some  program  or  process  and  it  may 
depend  upon  some  condition  or  set  of 
criteria. 

addrasf,  chacicing  fil«  program  —  A  pro¬ 
gram  to  check  addresses,  when  macros 
instruct  to  write  on  the  file,  to  see  that 
the  program  is  not  writing  on  the  wrong 
area. 

addroit  codo,  iinglo  —  See  code,  single- 
address. 

addross  codo,  xoro  —  See  code,  zero  ad¬ 
dress. 

addross  comparofor  —  A  device  used  to 
verify  that  the  correct  address  is  being 
read.  The  comparison  is  made  between 
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address  computotion 

the  address  being  read  and  the  specified 
address. 

address  computation  —  A  computation 
that  produces  or  modifies  the  address 
portion  of  an  instruction, 
address,  constant  —  See  address,  base, 
address  conversion  —  The  translation  of 
the  symbolic  addresses  or  relative  ad¬ 
dresses  into  absolute  addresses  by  using 
the  computer  and  an  assembly  program 
or  by  manual  means, 
address,  counter  program  register  — 
Same  as  address,  program  counter, 
address,  direct  —  An  address  that  indi¬ 
cates  the  location  where  the  referenced 
operand  is  to  be  found  or  stored  with  no 
reference  to  an  index  register  or  B-box 
(Synonymous  with  first-level  address.) 
address,  direct  reference  —  A  virtual  ad¬ 
dress  that  is  not  modified  by  indirect 
addressing,  but  may  be  modified  by  in¬ 
dexing. 

address,  double  —  Same  as  address,  indi¬ 
rect. 

address,  dummy  —  An  artificial  address 
used  for  illustration  or  instruction  pur¬ 
poses. 

addressed  location,  specific  —  To  aid  in 

random  access,  data  may  be  directly 
stored  and  retrieved  from  a  specific  ad¬ 
dressed  location  without  the  need  for  a 
sequential  search  as  is  necessary  with 
magnetic  tape. 

addressed  location,  specified  —  Same  as 
addressed  location,  specific. 

addressed  memory  —  Memory  sections 
containing  each  individual  register, 
address  effective  —  1 .  A  modified  ad¬ 
dress.  2.  The  address  actually  consid¬ 
ered  to  be  used  in  a  particular  execution 
of  a  computer  instruction.  3.  An  address 
obtainea  by  the  combination  of  the  con¬ 
tents  of  a  yiecific  index  register  with  the 
address  of  an  instruction, 
address,  effective  virtual  —  The  virtual 
address  value  after  only  indirect  ad¬ 
dressing  and/or  indexing  modifications 
have  been  accomplished,  but  before 
memory  mapping  is  performed, 
addresses  of  address  —  Programming 
technique  used  mainly  with  subrou¬ 
tines. 

address  field  —  The  specific  portion  of  a 
computer  word  that  contains  either  the 
address  of  the  operand  or  the  informa¬ 
tion  necessary  to  derive  that  address, 
address  field,  disk  —  On  some  systems,  an 


address  field  contains  the  track  and  sec¬ 
tor  addresses  for  the  sector  that  follows. 
One  type  consists  of  four  bytes  of  ad¬ 
dress  information  followed  by  two  bytes 
of  cyclic  redundancy  check  (CRC). 
address,  first-level  —  Same  as  address, 
direct. 

address,  floating  —  Formerly,  an  address 
written  in  such  a  way  that  it  could  easily 
be  converted  to  a  machine  address  by 
indexing,  assembly,  or  by  some  other 
means. 

address  format  —  The  arrangement  of  the 
address  parts  of  an  instruction.  The  ex¬ 
pression  “plus-one”  is  frequently  used 
to  indicate  that  one  of  the  adaresses 
specifies  the  location  of  the  next  instruc¬ 
tion  to  be  executed,  such  as  one  plus 
one,  two  plus  one,  three  plus  one,  four 
plus  one. 

address,  four^ — A  method  of  specifying 
the  location  of  operands  andf  instruc¬ 
tions;  the  storage  location  of  the  two 
operands  and  the  storage  location  of  the 
results  of  the  operation  are  cited,  and 
the  storage  location  of  the  next  instruc¬ 
tion  to  be  executed  is  also  cited, 
address,  four  plus  one  —  An  arrangement 
of  the  address  parts  of  an  instruction. 
The  use  of  “plus”  is  to  indicate  that  one 
of  the  addresses  states  or  specifies  the 
location  of  the  next  instruction  to  be 
executed,  such  as,  one  “plus”  one,  two 
“plus”  one,  etc. 

address,  functional  instruction  —  See  ad¬ 
dress  instruction,  functional, 
address,  generated  • —  Same  as  address, 
calculated. 

address,  immediate  —  An  instruction  ad¬ 
dress  in  which  the  address  part  of  the 
instruction  is  the  operand.  (Synony¬ 
mous  with  zero-level  address.) 
address,  indexed  —  An  address  that  is  to 
be  modified  or  has  been  modified  by  an 
index  register  or  similar  device.  (Synon¬ 
ymous  with  variable  address.) 
address,  indirect  —  1 .  An  address  that  spe¬ 
cifies  a  storage  location  whose  content 
is  either  an  indirect  address  or  another 
indirect  address.  2.  A  single  instruction 
address  that  is  at  once  the  address  of 
another  address.  The  second  address  is 
the  specific  address  of  the  data  to  be 

firocessed.  This  is  classified  as  single- 
evel  indirect  addressing.  But,  the  sec¬ 
ond  address  could  also  be  indirect, 
which  is  then  second-level  indirect  ad¬ 
dressing.  This  same  process  could  de- 
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velop  third,  fourth,  fifth,  and  other  lev¬ 
els  of  indirect  addressing, 
address,  indirect  reference  —  A  reference 
address  in  an  instruction  that  contains  a 
1  in  bit  position  0;  the  virtual  address  of 
the  location  that  contains  the  direct  ad¬ 
dress.  If  indirect  addressing  is  called  for 
by  an  instruction,  the  reference  address 
field  is  used  to  access  a  word  location 
that  contains  the  direct  reference  ad¬ 
dress;  this  then  replaces  the  indirect  ref¬ 
erence  address  and  is  used  as  an  oper¬ 
and  address  value.  Indirect  addressing 
is  limited  to  one  level  and  is  performed 
prior  to  indexing  (some  computers), 
addratiing  —  Any  memory  location  can 
be  addressed  in  any  one  of  three  for¬ 
mats:  direct,  indirect,  or  indexed  ad¬ 
dressing.  The  use  of  binary  addressing 
eliminates  the  necessity  of  complex  ma¬ 
chine-language  coding  schemes  to  rep¬ 
resent  memory  addresses  in  expanded 
configurations.  Index-register  usage  is 
by  no  means  restricted;  indexed  ad¬ 
dressing  is  possible  in  all  instruction 
formats.  In  addition,  indexed  address¬ 
ing  is  simplified  by  a  convenient  loop- 
control  technique  that  automatically  in¬ 
crements  ancl  tests  index  register 
contents. 

addrassing,  cammon  data  bus  —  In  some 
systems,  during  execution,  instructions 
and  data  defined  in  a  program  are 
stored  into  and  loaded  from  specific 
memory  locations,  the  accumulator,  or 
selected  registers.  Because  in  some  mi¬ 
croprocessors  the  memory  (read/write 
and  read-only)  and  peripherals  are  on  a 
common  data  bus,  any  instruction  used 
to  address  memory  may  be  used  to  ad¬ 
dress  peripherals. 

addratiing,  dafarrad  —  Preferred  term  for 
indirect  addressing  in  which  the  address 
part  specifies  a  location  containing  an 
address,  and  which  in  turn  specifies  a 
location  containing  an  address,  etc., 
until  the  specified  location  address  is 
eventually  found.  A  preset  or  condi¬ 
tioned  number  of  iterations  is  set  by  a 
termination  indicator. 

addratiing,  diract  —  A  procedure  for  spe¬ 
cifically  citing  an  operand  in  the  instruc¬ 
tion  by  the  operand’s  location  in  stor¬ 
age.  The  direct  address  is  the  number 
representing  the  storage  location, 
addratiing,  ditk  flla  —  The  operation  that 
locates  information  on  a  random  access 
file. 

addratiing,  flla  pockatt  —  In  a  random 
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file,  a  small  area  or  pocket  in  which  one 
or  more  records  are  kept.  This  is  an  eco¬ 
nomical  method  of  holding  a  small 
number  of  records. 

addratiing,  fixad-potifion  Permits  se¬ 
lective  updating  of  tape  information,  as 
in  magnetic  disk  or  drum  storage  de¬ 
vices.  Units  as  small  as  a  single  com¬ 
puter  word  may  be  stored  or  recorded 
on  tape  without  disturbing  adjacent  in¬ 
formation.  Data  blocks  are  numbered 
and  completely  addressable.  Inter¬ 
record  gaps  are  eliminated,  thereby  in¬ 
creasing  tape-storage  capacity. 

addratiing,  hath  —  A  calculation  of  the 
approximate  address  of  a  record  in  a  file 
by  some  semi-empirical  function. 

addratiing,  immadiata  —  A  particular  sys¬ 
tem  of  specifying  the  locations  of  ope¬ 
rands  and  instructions  in  the  same  stor¬ 
age  location,  i.e.,  at  the  same  address. 
Tnis  is  contrasted  with  normal  address¬ 
ing  in  which  the  instruction  word  is 
stored  at  one  address  or  location  and 
contains  the  addresses  of  other  loca¬ 
tions  in  which  the  operands  are  stored. 

addratiing,  impliad  —  Same  as  addressing, 
repetitive. 

addratiing,  indaxad  —  An  addressing 
mode  in  which  the  address  part  of  an 
instruction  is  modified  by  the  contents 
in  an  auxiliary  (index)  register  during 
the  execution  of  that  instruction. 

addratiing,  indiract  —  1 .  A  method  of 
computer  cross  reference  in  which  one 
memory  location  indicates  where  the 
correct  address  of  the  main  fact  can  be 
found.  2.  Any  level  of  addressing  other 
than  the  first  level  of  direct  addressing. 
3.  Translation  of  symbolic  instructions 
into  machine-lan^age  instructions  on  a 
computer  other  than  that  for  which  the 
program  was  written. 

addratiing  laval  —  A  determination  of  the 
number  of  steps  of  indirect  address 
which  have  been  applied  to  a  particular 
program.  First  level  is  direct  addressing, 
i.e.,  the  address  part  of  the  instruction 
word  has  the  address  of  the  operand  in 
storage.  In  second  level  addressing  (in¬ 
direct),  the  address  part  of  the  instruc¬ 
tion  word  gives  the  storage  location 
where  the  address  of  the  operand  may 
be  found. 

addratiing,  multilaval  —  Same  as  address, 
indirect. 

addratiing,  ona>ahaad  —  Same  as  address¬ 
ing,  repetitive. 
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addressing,  roal-tima  —  Same  as  address¬ 
ing,  immediate. 

addressing,  relative  —  A  procedure  or 
method  of  addressing  in  which  the  abso¬ 
lute  address  is  obtained  by  means  of  the 
address  modification,  either  simulated 
or  actual,  and  is  performed  by  the  addi¬ 
tion  of  a  given  number  to  the  address 
part  of  an  instruction,  i.e.,  the  address 
art  of  the  presumptive  instruction  is 
nown  as  the  relative  address. 

addressing,  repetitive  —  A  specific 
method  of  addressing  for  some  comput¬ 
ers  which  have  a  variable  instruction 
format.  Instructions  which  have  a  zero 
address  instruction  format,  for  exam¬ 
ple,  refer  again  automatically  to  the  lo¬ 
cation  affected  by  the  last  instruction  ex¬ 
ecuted. 

addressing,  self«relative  —  In  relative  ad¬ 
dressing,  the  number  added  corre¬ 
sponds  to  the  address  of  the  instruction 
under  consideration. 

addressing,  specific  — A  procedure  or 
method  of  addressing  in  which  the  ad¬ 
dress  part  of  an  instruction  is  the  actual 
address  to  be  specified,  i.e.,  the  address 
part  is  known  as  the  specific  address  or 
the  absolute  address. 

addressing,  stepped  —  See  addressing, 

repetitive. 

addressing,  symbolic  —  The  procedure  for 
using  alphabetic  or  alphanumeric  labels 
to  specify  various  storage  locations  for 
particular  programs;  i.e.,  before  pro¬ 
gram  execution,  the  svmbolic  address  is 
converted  to  an  absolute  address. 

addressing,  three-level  —  Instruction 
words  contain  the  address  which  spe¬ 
cifies  the  storage  location  of  the  address 
which,  in  turn,  has  the  address  of  the 
storage  location  which  contains  the  ad¬ 
dress  of  the  operand,  i.e.,  three  refer¬ 
ences  to  storage  locations  for  obtaining 
the  desired  operand. 

addressing,  two-lavel — ^A  procedure  for 
addressing  in  which  the  instruction 
word  changes  addresses  designating  the 
storage  locations  where  the  addresses 
of  the  operands  are  to  be  found.  If  two 
references  in  storage  locations  need  to 
be  obtained,  this  wul  use  an  indirect  ad¬ 
dress  and  a  second  level  address. 

addressing  typas  —  Many  microcomput¬ 
ers  have  ten  or  more  memory  address¬ 
ing  modes  that  address  all  words,  bytes, 
and  individual  bits,  sometimes  in  a  full 
range  of  64K  words  of  memory.  Some 


are:  direct,  direct  indexed,  indirect,  in¬ 
direct  indexed,  program  relative,  pro¬ 
ram  relative  indirect,  base  relative, 
ase  relative  indexed,  base  relative  indi¬ 
rect,  base  relative  indirect/indexed,  and 
literal. 

addrassing,  virtual  —  Same  as  addressing, 
immediate. 

addrossing,  zero-laval  —  Same  as  ad¬ 
dressing,  immediate. 

addrass,  instruction  —  The  address  of  the 
storage  location  where  the  instruction 
word  is  stored.  The  next  instruction  to 
be  performed  is  determined  by  the  con¬ 
trol  program  of  the  instruction  ad¬ 
dresses,  and  the  machine  control  auto¬ 
matically  refers  to  these  addresses 
sequentially  unless  otherwise  directed 
to  skip  or  branch,  or  directed  by  other 
schemes. 

address  instruction,  functionol  —  An  in¬ 
struction  that  has  no  particular  opera¬ 
tion  part  since  the  operation  is  specified 
by  the  address  parts,  i.e.,  some  two  ad¬ 
dresses  which  are  specified  might  desig¬ 
nate  storage  locations  having  contents 
which  are  always  added. 

oddress  instruction,  immediate  —  A  spe¬ 
cific  instruction  which  contains  the 
value  of  the  operand  in  its  address  part 
rather  than  the  address  of  the  operand. 
It  is  used  most  often  for  incrementing  a 
count  by  a  fixed  amount,  or  masking  a 
partial-word  field  of  data,  or  for  testing 
a  special  character  for  identical  charac¬ 
teristics  with  the  immediate  character  in 
the  instruction. 

oddress  instruction,  eperotionol  —  Same  as 

address  instruction,  functional. 

address  instruction,  three  —  Same  as  ad¬ 
dress,  three. 

oddress  instruction,  three-plus-ene  — 

Same  as  address,  four. 

oddress  instruction,  two-plus-one  — 

Same  as  address,  three. 

oddressless  instruction  format  —  A  partic¬ 
ular  instruction  format  which  contains 
no  address  part,  used  either  when  no 
address  is  required,  or  when  the  address 
is  in  some  way  implicit. 

address,  machine  —  An  absolute,  direct, 
unindexed  address  expressed  as  such, 
or  resulting  after  indexing  and  other 
processing  nas  been  completed. 

address  marks,  disk  —  Special  address 
marks  are  obtained  by  coding  specific 
combinations  of  data  and  clock  bits.  On 
some  disks,  the  special  combinations  of 

9 


addrats,  iii{cro|iro€«stor 


acfdr«tt,  raglonal 


data  and  clock  bits  can  be  decoded  as 
any  binary  pattern  to  trigger  recogni¬ 
tion  of  an  index  address  mark  or  an  ID 
address  mark,  or  a  deleted  address 
mark. 

address,  microprocessor  —  The  address¬ 
ing  capacity  of  a  microprocessor  is  a 
function  of  the  number  of  address  lines 
maintained  by  the  processor.  The  most 
common  address  size  is  65,536  memory 
locations  and  is  referred  to  as  64 K  or 
65K  words  or  bytes  of  memory,  where  K 
stands  for  1024.  It  takes  16  oits  of  ad¬ 
dress  information  to  address  64K.  For  a 
16-bit  machine,  this  is  a  natural  size.  For 
an  8-bit  processor,  two  bytes  are  used  to 
give  the  16-bit  address.  Some  8-bit 
processors  address  only  4K,  8K,  or  16K. 
The  4-bit  processors  usually  have  lim¬ 
ited  addressing  capability,  perhaps  IK 
to  4K  bytes.  The  addressing  capacity  of 
a  microcomputer  often  defines  Doth  the 
number  of  memory  locations  and  the 
number  of  input/output  (i/o)  deyices 
accessible,  since  many  of  the  micro¬ 
processors  access  i/o  devices  directly 
via  memory  addresses. 

addrast  modat,  microproctttor  —  Proces¬ 
sor  addressing  modes  include  sequen¬ 
tial,  forward,  or  backward  addressing, 
address  indexing,  indirect  addressing, 
16-bit  word  addressing,  8-bit  byte  ad¬ 
dressing,  and  stack  addressing.  Varia¬ 
ble-length  instruction  formatting  allows 
a  minimum  number  of  words  to  be  used 
for  each  addressing  mode.  The  result  is 
efficient  use  of  program  storage  space. 

addrati  madiflcatian  —  1 .  The  process  of 
changing  the  address  part  of  a  machine 
instruction  by  means  of  coded  instruc¬ 
tion.  2.  A  change  in  the  address  portion 
of  an  instruction  or  command  such  that, 
if  the  routine  containing  the  instruction 
or  command  is  repeated,  the  computer 
will  go  to  a  new  address  or  location  for 
data  or  instructions.  See  address  compu¬ 
tation. 

oddrats,  multipla  —  A  type  of  instruction 
that  specifies  the  addresses  of  two  or 
more  items  which  may  be  the  addresses 
of  locations  of  inputs  or  outputs  of  the 
calculating  unit,  or  the  addresses  of  lo¬ 
cations  of  instructions  for  the  control 
unit.  The  term  multiaddress  is  also  used 
in  characterizing  computers,  e.g.,  two-, 
three-,  or  four-address  machines.  (Syn¬ 
onymous  with  multiaddress.) 

addrass,  Nth-I«val  —  An  indirect  address 
which  might  be  second  level,  third  level 
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addresses,  etc.,  that  specify  addresses  of 
desired  operands. 

addrast  ona  —  Same  as  single  address. 

addrass,  on®-l«vel  —  Same  as  direct  ad¬ 
dress. 

addrass,  on®  plus  on®  —  An  instruction 
system  having  the  property  that  each 
complete  instruction  includes  an  opera¬ 
tion  and  two  addresses,  one  for  theloca- 
tion  of  a  register  in  the  storage  contain¬ 
ing  the  item  to  be  operated  upon,  and 
one  for  the  location  containing  the  next 
instruction. 

addr®si,  op®rand  —  In  indirect  address¬ 
ing,  the  address  of  the  instruction  refers 
to  a  location  whose  content  is  not  the 
operand  but  rather  the  address  of  the 
operand.  The  address  of  the  operand  is 
called  the  indirect  address,  usually  sig¬ 
naled  as  an  indirect  address  by  the  pres¬ 
ence  of  an  extra  flag  bit. 

adflr®tt,  op®rand  ®lf®cfiv® — ^An  address 
obtained  at  the  time  of  execution  by  the 
computer  to  give  the  actual  operana  ad¬ 
dress. 

addr®ss,  P  —  Location  to  which  the  pro¬ 
gram  branches,  or  to  which  data  is  tran¬ 
sposed  (certain  equipment). 

addr®ti,  pag®  —  The  eight  high-order 
bits  of  a  virtual  address  or  an  actual  ad¬ 
dress,  ^which  represent  a  page  of  mem¬ 
ory  (some  computers). 

addr®ss  par#  —  The  part  of  an  instruction 
word  that  defines  the  address  of  a  regis¬ 
ter  or  locations. 

addrass,  prasumptN®  —  See  address,  base. 

addrass,  program  countar  —  A  register  in 
which  the  address  of  the  current  instruc¬ 
tion  is  recorded. 

addrass,  Q  —  A  source  location  in  internal 
storage  of  some  types  of  equipment, 
from  which  data  is  transferred. 

oddrass,  quadrupl®  —  Same  as  address, 
four. 

oddross,  rooMim®  —  Same  as  address,  im¬ 
mediate. 

addrass,  rafaranc®  —  A  number  that  ap¬ 
pears  as  an  address  in  a  computer  in¬ 
struction,  but  which  serves  as  the  base, 
index,  initial  or  starting  point  for  subse¬ 
quent  addresses  to  be  modified.  (Synon¬ 
ymous  with  presumptive  address.) 

addrass,  ragional  —  A  specific  address 
usually  set  within  a  series  of  consecutive 
addresses,  such  as  in  the  A  region  of 
consecutive  addresses. 


address  rogister 


A/D  Interface 


address  register  —  A  register  in  which  an 
address  is  stored. 

address,  register  field  —  The  portion  of  an 
instruction  word  that  contains  a  register 
address. 

address,  relative  —  A  label  used  to  iden¬ 
tify  a  word  in  a  routine  or  subroutine 
with  respect  to  its  position  in  that  rou¬ 
tine  or  subroutine.  Relative  addresses 
are  translated  into  absolute  addresses 
by  the  addition  of  some  specific  “refer¬ 
ence”  address,  usually  that  at  which  the 
first  word  of  the  routine  is  stored;  e.g., 
if  a  relative-address  instruction  spe¬ 
cified  an  address  N,  and  the  address  of 
the  first  word  of  the  routine  is  K,  then 
the  absolute  address  is  N  +  K. 

addraf s,  rasult  —  That  address  into  which 
the  results  of  an  arithmetic  process  are 
transferred. 

addrass,  lacond-laval  —  Same  as  address, 
indirect. 

addmt,  singla  —  A  system  of  machine  in¬ 
structions  in  whicn  each  complete  in¬ 
struction  explicitly  describes  one  opera¬ 
tion  and  involves  one  storage  location. 
(Related  to  one-address  instruction.) 

addrast,  tinglo-laval  —  as  direct 

address. 

addrats  tiza  —  The  maximum  number  of 
binary  digits  in  an  instruction  used  in 
directly  addressing  memory. 

addms  tourca,  Instruction  —  Same  as  ad¬ 
dress  instruction,  functional. 

addrois,  spocific  —  An  address  that  indi¬ 
cates  the  exact  storage  location  where 
the  referenced  operand  is  to  be  found 
or  stored  in  the  actual  machine-code  ad¬ 
dress  numbering  system.  (Related  to 
absolute  code.) 

addross  storago,  display  lights  —  The  vari¬ 
ous  indicator  lights  on  the  control  panel 
that  specify  the  bit  pattern  in  a  selected 
address. 

address,  symbolic  —  1 .  A  label  chosen  to 
identify  a  particular  word,  function,  or 
other  information  in  a  routine,  indepen¬ 
dent  of  the  location  of  the  information 
within  the  routine;  floating  address.  2.  A 
label,  alphabetic  or  alphameric,  used  to 
specify  a  storage  location  in  the  context 
of  a  particular  program.  Often,  pro¬ 
grams  are  first  written  using  symbolic 
addresses  in  some  convenient  code 
which  is  then  translated  into  absolute 
addresses  by  an  assembly  program. 

addrass,  synthetic  —  Same  as  address, 
calculated. 


address  system,  one-ever-one  —  A  ma¬ 
chine-language  system  that  uses  two  ad¬ 
dresses;  one  of  these  may  be  a  reference 
for  data. 

address,  third-level  —  In  an  indirect  or 
multilevel  addressing  system,  the  third 
address  sought  in  the  attempt  to  arrive 
at  the  location  of  an  operand.  The  ma¬ 
chine  interprets  the  contents  of  the  first 
two  storage  locations  as  addresses 
rather  than  as  operands, 
address,  three  —  A  method  of  specifying 
the  location  of  operands  and  instruction 
in  which  the  storage  location  of  the  two 
operands  and  the  storage  location  of  the 
results  of  the  operations  are  cited,  and 
in  which  the  location  or  address  of  the 
next  instruction  to  be  executed  is  also  to 
be  specified,  e.g.,  addend,  augend,  and 
sum  addresses  all  specified  in  one  in¬ 
struction  word. 

address,  fhraa-plus-on#  — ,Same  as  ad¬ 
dress,  four. 

address,  triple  —  Same  as  address,  three, 
address,  twe  —  An  instruction  that  in¬ 
cludes  an  operation  and  specifies  the  lo¬ 
cation  of  an  operand  and  the  result  of 
the  operation. 

address,  two-level  —  Same  as  address,  in¬ 
direct. 

address,  variable  —  An  address  that  is  to 
be  modified  or  has  been  modified  by  an 
index  register  or  similar  device, 
address,  virtual  —  Same  as  address,  im¬ 
mediate. 

address,  zero-level  —  An  instruction  ad¬ 
dress  in  which  the  address  part  of  the 
instruction  is  the  operand, 
add,  special  —  This  is  similar  to  double¬ 
precision  addition  in  that  it  concerns  ad¬ 
dition  of  numbers  having  twice  as  many 
digits  as  the  particular  computer  regis¬ 
ter  is  capable  of  containing, 
add-subtract  time  —  The  time  required  to 
perform  an  addition  or  subtraction,  ex¬ 
clusive  of  the  time  required  to  obtain 
the  quantities  from  storage  and  put  the 
sum  or  difference  back  in  storage, 
add  time  —  See  time,  add. 
add  to  storage  —  The  process  which  im¬ 
mediately  enters  the  nnal  sum  of  the  ac¬ 
cumulator  into  the  computer  memory, 
add  without  corry  gate  —  Same  as  gate, 
exclusive  OR. 

A/D  Interface  —  Several  firms  offer  a 
“building  block”  subsystem  useful  for 
implementation  of  the  analog-to-digital 
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conversion  (ADC)  function.  The  de¬ 
vices  permit  the  construction  of  high 
performance  ADCs  at  a  fraction  of  the 
cost  of  comparable  modular  units.  With 
this  subsystem,  the  critical  analog  proc¬ 
essing  is  done  on  the  monolithic  chip, 
and  the  less  critical  digital  system  of 
counters  and  gates  is  left  for  the  system 
designer  to  implement. 

ADIS  —  Abbreviation  for  A  Data  Inter¬ 
change  System. 

adjacency  —  1 .  Relates  to  character  recog¬ 
nition  and  printing  conditions.  Refer¬ 
ence  lines  designate  spacing  between 
two  consecutive  characters.  2.  A  condi¬ 
tion  in  character  recognition  in  which 
two  consecutive  characters,  either 
printed  or  handwritten,  are  closer  than 
the  specified  distance. 

adjacent  channel  —  A  channel  whose  fre¬ 
quency  band  is  adjacent  to  that  of  the 
reference  channel. 

adjacent-channel  interference  —  Such  in¬ 
terference  or  “noise”  occurs  when  two 
modulated  carrier  channels  are  situated 
or  placed  too  close  together  in  fre¬ 
quency  so  that  one  or  both  sidebands 
extend  from  one  channel  into  the  other. 

adjacent-channel  selectivity  —  Receivers 
have  characteristics  which  govern  their 
ability  to  reject  signals  or  channels  adja¬ 
cent  to  that  of  the  desired  signals. 

adjustment,  character  —  The  address  ad¬ 
justment  in  which  the  literal  used  to 
modify  the  address  has  reference  to  a 
specific  given  number  or  group  of 
characters. 

administrative  data  processing  —  An  ex¬ 
pression  usually  meaning  business  data 
processing  such  as  the  recording,  classi¬ 
fying,  or  summarizing  of  transactions, 
activities,  events,  etc.  Usually  of  a  finan¬ 
cial  nature,  or  the  collection,  retrieval, 
or  control  of  such  items. 

admissible  mark  —  See  mark,  admissible. 

ADP  (Automatic  Data  Processing)  — 

1 .  Pertaining  to  equipment  such  as  EAM 
(Electronic  Accounting  Machines)  and 
EDP  (Electronic  Data  Processing) 
equipment  units  or  systems.  2.  Data 
processing  performed  by  a  system  of 
electronic  or  electrical  machines  so  in¬ 
terconnected  and  interacting  as  to  re¬ 
duce  to  a  minimum  the  need  for  human 
assistance  or  intervention. 

ADPE  —  Abbreviation  for  Automatic  Data 
Processing  Equipment. 
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ADPS  —  Abbreviation  for  Automatic  Data 
Processing  System. 

AFIPS  —  Abbreviation  for  American  Fed¬ 
eration  of  Information  Processing  Soci¬ 
eties,  an  association  of  American  data 
processing  groups  formerly  called 
AFID. 

agenda  —  The  set  of  control-language 
statements  used  to  prescribe  a  solution 
path  or  run  procedures;  an  ordered  list 
of  the  major  operations  constituting  a 
procedure  for  a  solution  or  computer 
run.  (This  usage  corresponds  roughly 
to  the  ordinary  “agenda”  for  a  meet¬ 
ing.) 

A  ignore  B  gate,  negative  —  See  gate,  B 
ignore  A  negative. 

A  implies  B  gate  —  Same  as  gate,  B  OR- 
NOT  A. 

A  implies  B  gate,  negative  —  Same  as  gate, 
A  AND-NOT  B. 

alarm  —  A  signal,  by  display  or  audio  de¬ 
vice,  which  signifies  that  an  error  has 
occurred,  or  an  emergency  condition 
exists  that  is  interfering  or  could  inter¬ 
fere  with  the  proper  execution  or  com¬ 
pletion  of  a  program. 

alarm,  audible  —  This  is  an  audio  signal 
which  indicates  that  a  predetermined 
condition  has  been  met  or  detected,  that 
a  malfunction  has  occurred  in  the  equip¬ 
ment,  or  that  a  program  error  or  a  prob¬ 
lem  condition  exists. 

alarm  display  —  A  visual  display  signal 
such  as  on  a  ert  or  radar  screen  which 
would  alert  the  operator  to  conditions 
which  require  attention. 

alarm-repeated  transmission  —  An  audi¬ 
ble  alarm  which  sounds  after  three  suc¬ 
cessive  failures  to  transmit  (or  receive)  a 
line. 

alertor  —  A  device  to  watch  the  man  who 
watches  the  machine.  The  alertor  con¬ 
sists  of  a  small  box  connected  to  a  large 
floor  pad  laced  with  wires.  Any  move¬ 
ment  on  the  pad  keeps  the  box  content. 
But,  should  there  be  no  movement  from 
the  operator  during  a  suspicious  inter¬ 
val  of  time,  the  alertor  concludes  he  is 
cither  inattentive  or  napping,  and 
sounds  an  alarm. 

algebra.  Boolean  —  See  Boolean  algebra. 

algebraic  expression  —  A  statement  ex¬ 
pressed  in  various  symbols,  signs,  and 
abbreviations  following  mathematical 


algebraic  language 


allocate 


rules  and  syntax  to  designate  variables, 
constants,  functions,  and  rules. 

algebraic  language  —  See  language,  alge¬ 
braic. 

Algebraic  Language,  international  — 

See  Language,  International  Algebraic. 

ALGOL  —  1 .  ALGOrithmic  Language.  An 
arithmetic  language  by  which  numerical 
procedures  may  be  precisely  presented 
to  a  computer  in  a  standard  ferm.  The 
language  is  intended  not  only  as  a 
means  of  directly  presenting  any  nu¬ 
merical  procedure  to  any  suitable  com¬ 
puter  for  which  a  compiler  exists,  but 
also  as  a  means  of  communicating  nu¬ 
merical  procedures  among  individuals. 
The  language  itself  is  a  result  of  interna¬ 
tional  cooperation  to  obtain  a  standard¬ 
ized  algorithmic  language.  The  Interna¬ 
tional  Algebraic  Language  is  the 
forerunner  of  ALGOL.  2.  ALGebraic 
Oriented  Language  (some  authors). 
The  international  procedural  language. 

ALGOL  10  — A  FORTRAN-like  program¬ 
ming  language  that  offers  the  scientific 
advantages  oT  FORTRAN  and  advanced 
algorithmic  processing  capabilities. 
Used  mainly  on  time-snaring  systems. 
(Digital  Equipment  Corp.) 

ALGOL  68  — Much  like  ALGOL  10,  this 
version  of  the  language  offers  input- 
/output  facilities  more  prone  for  the 
batch  environment.  Used  mainly  on 
batch  systems,  although  it  is  also  used 
on  some  select  time-sharing  systems. 
(IBM.) 

algorithm  —  A  defined  process  or  set  of 
rules  that  leads  and  assures  develop¬ 
ment  of  a  desired  output  from  a  given 
input.  A  sequence  of  formulas  and/or 
algebraic/logical  steps  to  calculate  or 
determine  a  given  task;  processing 
rules. 

algorithm  convorgonce  —  An  algorithm  is 
said  to  converge  if  it  is  certain  to  yield 
its  solution  in  a  finite  number  of  steps. 
It  is  a  much  stronger  requirement  than 
the  mathematical  convergence  of  the  se¬ 
quence  of  obtained  function  values. 

algorithmic  —  Pertaining  to  a  constructive 
calculating  process  usually  assumed  to 
lead  to  the  solution  of  a  problem  in  a 
finite  number  of  steps. 

olgorithmic  language  —  Same  as  ALGOL. 

algorithmic  routine  —  That  specific  rou¬ 
tine  which  directs  the  computer  in  a 
program  to  solve  a  problem  in  a  finite  or 
specified  number  of  steps,  but  not  rely¬ 


ing  on  a  trial  and  error  procedure.  The 
solution  and  solution  method  are  exact 
and  must  always  reach  the  specific  an¬ 
swer. 

algorithm,  programming  —  A  program¬ 
ming  algorithm  is  a  rule  whicn  is  often 
applied  to  solve  a  commonly  encoun¬ 
tered  problem.  Such  an  algorithm  spe¬ 
cifies  the  rules  by  which  data  is  to  be 
processed  in  a  design  to  meet  the  objec¬ 
tive  of  the  program.  Thus,  it  is  a 
method,  rule,  or  procedure  used  to  de¬ 
sign  a  solution  for  a  particular  problem 
or  class  of  problems. 

algorithm,  scheduling  —  A  set  of  rules  that 
is  included  in  the  scheduling  routine  of 
the  executive  program.  The  scheduling 
algorithm  determines  the  length  of  a 
user’s  quantum  and  the  frequency  with 
which  this  quantum  is  repeated. 

algorithm  tronslotion  —  Various  sets  of 
rules,  specific  methods,  or  procedures 
used  to  obtain  translations  from  one 
language  to  various  others.  Often  this  is 
done  by  the  computer  using  computa¬ 
tional  methods  to  solve  the  algorithm. 

alias  —  LA  label  which  is  an  alternate  for 
something  of  the  same  type  for  which  it 
is  being  used.  Various  primary  or  sec¬ 
ondary  names  are  used  in  computer 
slang  such  as  red  tape,  GIGO,  kludge, 
etc.,  which  may  be  aliases  for  the  basic 
or  primary  term.  2.  Alternate  entry 
point  where  program  execution  is  al¬ 
lowed  to  begin. 

A-light  — A  control  panel  light  which 
monitors  the  A-register  and  signals  par¬ 
ity  check  errors. 

aligned  words,  microcomputer  —  In  some 
“  systems,  instructions  are  always  ad¬ 
dressed  as  16-bit  words.  Words  and  in¬ 
structions  are  aligned;  that  is,  the  left¬ 
most  byte  of  a  word  or  instruction  word 
has  an  even-numbered  address.  Words 
are  aligned  to  avoid  the  time  penalty 
resulting  from  successive  fetches  of  the 
high  and  low  byte  of  a  word  spanning 
the  alignment  boundary.  Aligned  words 
improve  access  speed  and  permit  the 
doubling  of  the  relative  ranges  of  many 
instructions. 

alignmant  —  The  process  of  adjusting 
components  of  a  system  for  proper  in¬ 
terrelationship.  The  term  is  applied  es¬ 
pecially  to  the  synchronization  of  com¬ 
ponents  in  a  system. 

allocata  —  To  assign  storage  locations  to 
the  main  routines  ana  subroutines, 
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cillocata  storage 

thereby  fixing  the  absolute  values  of  any 
symbolic  adaress. 

allocate  storage  —  The  assignment  of  spe¬ 
cific  storage  areas  for  exact  purposes, 
such  as  holding  Input/Output  data, 
constants,  specific  routines,  scratchpad 
storage,  stored  routines,  priority  or  ex¬ 
ecutive  instructions,  housekeeping,  or 
end  programs. 

allocation  —  The  assignment  of  blocks  of 
data  to  specified  blocks  of  storage. 

allocotion,  dynamic-storage  —  Each  time  a 
subroutine  is  called  using  this  feature, 
the  unique  storage  area  for  that  subrou¬ 
tine  is  assigned  to  the  first  storage  avail¬ 
able.  Thus,  all  subroutines  called  on  the 
same  level  will  share  the  same  storage 
area.  This  results  in  a  significant  storage 
saving  in  many  cases.  In  addition,  a 
recursive  subroutine  call  is  possible  be¬ 
cause  a  new  storage  area  is  assigned 
each  time  a  subroutine  is  entered.  This 
feature,  together  with  in-line  symbolic 
coding,  provides  real-time  capability. 

allocation  of  hardware  resources,  time¬ 
sharing  —  See  time-sharing  allocation  of 
hardware  resources. 

allocation,  resource  —  A  program  which 
integrates  the  allocation  of  resources 
(men,  machines,  materials,  money,  and 
space)  with  scheduling,  by  time  period, 
of  project  activities. 

allocation,  storage  —  The  process  of  re¬ 
serving  blocks  of  storage  to  specified 
blocks  of  information. 

allotting  —  A  process  of  selection  in  which 
the  objects  are  given  assignments  be¬ 
fore  the  actual  selecting  procedure  is 
initiated. 

alpha  —  1 .  The  first  letter  of  the  Greek 
alphabet  and,  thus,  a  symbol  represent¬ 
ing  first.  2.  An  abbreviation  for  Al¬ 
phanumeric.  3.  A  feature  of  representa¬ 
tion  of  data  in  alphabetical  characters  in 
contrast  to  numerical. 

alphabet  —  A  specific  kind  of  character  set 
excluding  numerals,  i.e.,  the  character 
set  most  frequently  used  in  a  natural 
language. 

alphabetic  —  Using  only  letters  of  the  al¬ 
phabet  and  the  special  characters  of  pe¬ 
riod,  comma,  asterisk,  and  others. 

alphabetic  addressing  —  The  procedure 
for  using  alphabetic  or  alphanumeric  la¬ 
bels  to  specify  various  storage  locations 
for  particular  programs;  i.e.,  before  pro¬ 
gram  execution,  the  alphabetic  adclress 
IS  converted  to  an  absolute  address. 


alternate  routing 

alphabetic  code  —  A  system  of  alphabetic 
abbreviations  used  in  preparing  infor¬ 
mation  for  input  to  a  machine;  e.g.,  Bos¬ 
ton,  New  York,  Philadelphia,  ana  Wash¬ 
ington  may  in  alphabetical  coding  be 
reported  as  BS,  NY,  PH,  WA.  (Con¬ 
trasted  with  numeric  code.) 
alphabetic-numeric  —  The  characters  that 
include  letters  of  the  alphabet,  numer¬ 
als,  and  other  symbols,  such  as  punctua¬ 
tion  or  mathematical  symbols, 
alphabetic  string  —  A  string  or  group  of 
characters  all  of  which  are  letters.  A 
string  is  a  one  dimensional  array  of  cha¬ 
racters,  letters,  etc.,  ordered  by  refer¬ 
ences  to  the  relations  between  adjacent 
numbers. 

alphabetic  ward  —  A  specific  word  en¬ 
tirely  of  characters  of  an  alphabet  or 
special  signs  and  symbols, 
alphameric  —  A  contraction  of  alphanu¬ 
meric  and  alphabetic-numeric, 
alphameric  characters  —  A  generic  term 
for  numeric  digits,  alphabetic  charac¬ 
ters,  and  special  characters, 
alphameric  code  —  Same  as  code,  alphanu¬ 
meric. 

alphanumeric  —  A  contraction  of  alpha¬ 
betic-numeric. 

alphanumerical  —  A  coding  system  capa¬ 
ble  of  representing  alphabetical  charac¬ 
ters  and  other  symbols  as  well  as  num¬ 
bers. 

alphanumeric  character  set  —  Special 
character  set  of  letters  and  digits  and 
other  special  characters  including  espe¬ 
cially  punctuation  marks, 
alphanumeric  instruction  —  The  name 
given  to  instructions  that  can  be  used 
equally  well  with  alphabetic  or  numeric 
kinds  of  data. 

alphanumeric  reader  —  An  optical  charac¬ 
ter  recognition  device  that  automati¬ 
cally  reads  and  transmits  typewritten 
messages. 

altering  —  An  operation  for  inserting,  de¬ 
leting,  or  changing  information, 
altering  errors  —  Internal,  machine¬ 
generated  errors  resulting  from  incor¬ 
rect  data  transfer  within  the  machine, 
alter  mode — ^A  program  condition  that 
permits  changing  or  updating  data  in 
storage. 

alternate  optima  —  Distinct  solutions  to 
the  same  optimization  problem, 
alternate  routing  —  A  communications 
term  relating  to  the  assignment  of  other 
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communications  paths  to  a  particular 
destination  if  the  primary  patn  has  be¬ 
come  unavailable. 

alternation  gate  —  Same  as  gate,  OR. 

alternative  denial  gate  —  Same  as  gate, 
HAND. 


Inc.;  American  Society  for  Information 
Science.  Its  affiliates  include:  American 
Institute  of  Certified  Public  Account¬ 
ants;  American  Statistical  Association; 
Association  for  Computational  Linguis¬ 
tics;  Society  for  Industrial  and  Applied 
Mathematics;  Society  for  Information 


OPERANDS 

FROM 

MEMORY 


ALU — arithmetic  and  logical  unit  (one  type). 


ALU — ^Arithmetic  and  Logical  Unit  — 

The  portion  of  the  hardware  of  a  com¬ 
puter  in  which  arithmetic  and  logical 
operations  are  performed.  The  arithme¬ 
tic  unit  generally  consists  of  an  ac¬ 
cumulator,  some  special  registers  for 
the  storage  of  operands  and  results, 
supplemented  by  shifting  and  sequenc¬ 
ing  circuitry  for  implementing  multi¬ 
plication,  division,  and  other  desired 
operations. 

ambiguity  —  Having  more  than  one 
meaning  or  interpretation.  In  computer 
processing,  ambiguity  is  often  the  result 
of  changes  of  state  in  various  systems. 

ambiguity  error  —  A  gross  error,  usually 
transient,  occurring  in  the  reading  of  di¬ 
gits  of  numbers  and  imprecise  synchro¬ 
nism  which  causes  changes  in  clifferent 
digit  positions,  such  as  in  analog-to- 
digital  conversion.  Guard  signals  can 
aid  in  avoiding  such  errors. 

AMBIT  —  A  programming  language  for 
algebraic  symbol  manipulation. 

American  Federation  of  Informotion  Proc¬ 
essing  Societies  (AFIPS)  —  Headquar¬ 
ters:  Montvale,  N.J.  An  organization  of 
computer- related  societies.  Its  mem¬ 
bers  include:  The  Association  for  Com¬ 
puter  Machinery;  The  Institute  of  Elec¬ 
trical  and  Electronics  Engineers 
Computer  Group;  Simulation  Councils, 


Display;  Association  of  Data  Processing 
Services  Organizations. 

American  National  Standards  Institute 

(ANSI)— This  organization  organizes 
committees  formed  of  computer  users, 
manufacturers,  etc.,  to  develop  and 
publish  industry  standards,  e.g.,  ANSI 
FORTRAN,  ANSI  Standard  Code  for 
Periodical  Identification,  etc.  Previous 
names:  American  Standards  Association 
(ASA)  and  United  States  of  America 
Standards  Institute  (USASI). 

American  Standard  Code  for  Information 
Interchange  (ASCII)  —  Usually  pro¬ 
nounced  “Askee.”  A  standard  oata- 
transmission  code  that  was  introduced 
to  achieve  compatibility  between  data 
devices.  It  consists  of  7  information  bits 
and  1  parity  bit  for  error-checking  pur¬ 
poses,  thus  allowing  128  code  combina¬ 
tions.  If  the  eighth  bit  is  not  used  for 
parity,  256  code  combinations  are  pos¬ 
sible. 

American  Standards  Association  —  A  for¬ 
mer  name  of  the  American  National 
Standards  Institute. 

amplifier  —  A  unidirectional  device  which 
is  capable  of  putting  out  an  enlargement 
of  the  waveform  of  the  electric  current, 
voltage,  or  power  that  is  supplied  to  the 
input. 
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amplifier,  computing 


analog  input  expander 


amplifier,  computing  —  This  amplifier 
combines  functions  of  amplification  and 
performance  of  operations.  Computing 
amplifiers  are  often  summing  amplifi¬ 
ers,  analog  adders,  or  sign  reversing 
amplifiers. 

amplifier,  differential  —  This  amplifier  has 

two  signal-input  channels  ana  one  sig¬ 
nal  output  channel,  which  have  charac¬ 
teristics  such  as  instantaneous  output 
signals  which  are  directly  proportional 
to  the  difference  between  the  instanta¬ 
neous  values  of  the  input  signals. 

amplifier,  differentiating  —  An  amplifier, 
infrequently  used  in  analog  computers, 
whose  output  voltage  is  proportional  to 
the  derivative  of  the  input  voltage  with 
respect  to  time. 

amplifier,  direct-coupled  —  Same  as  am¬ 
plifier,  direct-current. 

amplifier,  direct-current  —  A  specific  ana¬ 
log  computer  amplifier  which  uses  resis¬ 
tors  for  coupling  signals  in  and  out  of 
the  active  elements,  i.e.,  a  vacuum  tube 
or  transistor.  It  is  then  capable  of  ampli¬ 
fying  input  signal  currents  despite  how 
slovdy  the  input  signals  might  vary  in 
time. 

amplifier,  drift-corrected  —  A  specific  “di¬ 
rect-coupled”  analog  computer  am¬ 
plifier  which  reduces  or  stops  drift;  i.e., 
the  output  voltage  does  not  change  in 
value  without  a  corresponding  change 
in  input  signal  voltage. 

amplifier,  operational  —  Same  as  amplifier, 
computing. 

amplifier,  see-saw  — as  amplifier, 
sign-reversing. 

amplifier,  sign-reversing  —  A  specific  ana¬ 
log  computer  amplifier  which  has  out- 
ut  voltage  equal  to  the  input  voltage 
ut  opposite  in  sign. 

amplifier,  valve  control  —  Some  systems 
have  integrating  amplifiers  which  accept 
analog  signals  from  time-sharing  valve 
output  modules,  provide  memory  and 
conditioning  for  tne  signal,  and  gener¬ 
ate  control  output  signals. 

amplitude,  pulse  —  The  maximum  instan¬ 
taneous  value  of  a  pulse. 

analog  —  The  representation  of  numeri¬ 
cal  quantities  by  means  of  physical  vari¬ 
ables,  e.g.,  translation,  rotation,  volt¬ 
age,  or  resistance.  (Contrasted  with 
digital.) 

onolog  odder  —  Also  known  as  a  summer 
in  analog  representation;  a  unit  with  two 
or  more  input  variables  and  one  output 
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variable  which  is  equal  to  the  sum,  or  a 
specific  weighted  sum,  of  the  input  vari- 
aoles. 

onolog  assignment  of  vorlobles  —  Con¬ 
sists  of  deciding  which  quantities  on  the 
computer  will  r^resent  which  variables 
in  the  problem.  The  user  must  know  the 
mathematical  laws  controlling  the  varia¬ 
bles  in  the  problem  as  well  as  the  laws 
controlling  the  currents,  voltages,  and 
reactances  in  the  computer.  He  then 
matches  those  quantities  which  are  anal¬ 
ogous  to  each  other;  that  is,  quantities 
which  obey  the  same  mathematical  laws. 
For  example,  water  pressure  can  be 
analogous  to  voltage,  while  water  flow 
can  be  analogous  to  current. 

analog  back-up  —  A  designed  alternate 
method  of  process  control  most  often 
used  by  conventional  analog  instru¬ 
ments  in  the  event  of  a  failure  in  the 
computer  system. 

analog  channol  —  A  channel  on  which  the 
information  transmitted  can  take  any 
value  between  the  defined  limits  of  the 
channel. 

analog  computor  —  See  computer,  analog. 

analog  data  —  See  data,  analog. 

analog  dovico  —  A  mechanism  that  repre¬ 
sents  numbers  by  physical  quantities, 
e.g.,  by  lengths,  as  in  a  slide  rule,  or  by 
voltages  or  currents,  as  in  a  differential 
analyzer  or  a  computer  of  the  analog 
type. 

analog  dividor  —  A  unit  with  two  input 
variables  and  one  output  variable  which 
is  proportional  to  the  quotient  of  the 
input  variables,  provided  that  all  the 
variables  are  within  the  operating  range 
of  the  unit.  An  analog  multiplier  unit 
can  be  used  in  the  feedback  path  of  an 
operational  amplifier  to  perform  divi¬ 
sion.  These  two  units  combined  become 
an  analog  divider. 

onolog  input  —  Units  feature  modular 
packaged  equipment  used  to  convert 
voltage  or  current  signals  into  digital 
values.  The  modules  used  to  accom¬ 
plish  the  conversions  include  analog-to- 
digital  converters,  multiplexors,  am¬ 
plifiers,  and  other  signal  conditioning 
equipment. 

onolog  input  oxpondor  —  This  unit  allows 
a  complete  analog  input  system  to  be 
configured  around  the  data-adapter 
unit. 


analog  input  modula 


analog  iimulation 


analog  input  modulo  —  In  some  systems, 
devices  that  convert  analog  input  sig¬ 
nals  from  process  instrumentation  into 
a  digit  code  for  transmission  to  the  com¬ 
puter. 


direct  control,  or  data  analysis.  A  con¬ 
trol  and  data  path  provides  for  the  at¬ 
tachment  of  the  system  where  more 
powerful  supervision  is  required.  For 
example,  the  system  may  be  used  to  in- 
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Analog-to-digital  LSI  (example). 


analog  multiplior  — A  unit  that  generates 
analog  products  from  two  or  more  input 
signals.  The  output  variable  is  propor¬ 
tional  to  the  product  of  the  input  varia¬ 
bles. 

analog  natwork  —  A  circuit  or  circuits  that 
represent(s)  physical  variables  in  such  a 
manner  as  to  permit  the  expression  and 
solution  of  mathematical  relationships 
between  the  variables,  or  to  permit  tne 
solution  directly  by  electric  or  elec¬ 
tronic  means. 

analog  output  —  As  opposed  to  digital 
output,  the  amplituae  is  continuously 
proportionate  to  the  stimulus,  the  pro¬ 
portionality  being  limited  by  the  resolu¬ 
tion  of  the  device. 

analog  procossor-controllor  (P-C)  — 

The  processor-controller  (P-C)  can  be 
used  for  editing,  supervisory  control, 


tegrate  the  commercial  aspects  of  an  ap¬ 
plication  with  the  controlling  opera¬ 
tions  exercised  by  an  analog  computer. 
Some  multiprocessor  system  capabili¬ 
ties  enable  the  handling  of  real-time  ap¬ 
plications  of  any  size  or  complexity, 
analog  roprosontotion  —  A  representation 
that  does  not  have  discrete  values  but  is 
continuously  variable, 
analog  simulation  —  Use  of  an  electrical 
system  to  represent  a  physical  system. 
The  actual  system  and  the  electrical 
model  are  analogous  in  that  the  varia¬ 
bles  that  demonstrate  their  characteris¬ 
tics  are  described  by  relations  that  are 
mathematically  equivalent.  The  actual 
system  has  thus  been  simulated  because 
of  the  similarity  of  operation  of  the  elec¬ 
trical  model  and  the  physical  system. 
This  capability  of  the  analog  computer 
is  of  great  value  in  performing  scientific 
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analog-to-digifal  conversion 

research  or  engineering  design  calcula¬ 
tions  because  it  permits  an  insight  into 
the  relationship  oetween  the  mathemat¬ 
ical  equations  and  the  response  of  the 
physical  system.  Once  tne  electrical 
model  is  completed,  well-controlled  ex¬ 
periments  can  be  performed  quickly, 
inexpensively,  and  with  great  flexibility 
to  predict  the  behavior  of  the  primary 
physical  system. 

analog-fo-digitol  conversion  —  The  con¬ 
version  of  analog  signals  from  a  voltage 
level  to  digital  information  is  accom¬ 
plished  by  an  analog-to-digital  con¬ 
verter  {ADC).  Such  converters,  how¬ 
ever,  are  complex  enough  so  that  if 
multiple  sources  of  analog  signals  are  to 
be  converted,  they  share  the  use  of  one 
ADC.  The  switching  is  accomplished  by 
a  multiplexer. 

onolog-to-digltol  converter  —  A  device 
that  changes  physical  motion  or  electri¬ 
cal  voltage  into  digital  factors;  e.g., 
turns  of  a  shaft  into  a  number  input. 

onolog-to-digital  LSI  —  A  type  of  semicon¬ 
ductor  device  that  combines  complex 
linear  and  digital  functions  on  the  same 
chip.  One-chip  microcomputers  with 
onboard  analog-to-digital  converters, 
microprocessor-compatible  ADs,  and 
codecs  are  representative  of  these  pro¬ 
ducts.  (Illustration,  page  17.) 

anolog-fo-digital  tensing  —  The  collec¬ 
tion  of  analog  data  and  its  conversion 
for  presentation  to  the  digital  proces¬ 
sor-controller. 

analysis  —  The  methodological  investiga¬ 
tion  of  a  problem  by  a  consistent  proce¬ 
dure,  and  its  separation  into  related 
units  for  further  detailed  study. 

analysis  block  —  A  relocatable  part  of  the 
computer  storage  in  which  program 
testing  or  statistical  data  are  stored 
which  can  later  be  utilized  to  analyze  the 
performance  of  the  system.  During  pro¬ 
ram  testing  there  may  be  an  analysis 
lock  for  each  transaction  in  the  system, 
and  when  the  transaction  leaves  the  sys¬ 
tem  this  block  is  dumped  into  a  file  or 
tape. 

analysis,  contour  —  See  contour  analysis. 

analysis,  file-— The  examination,  study, 
and  resolution  of  file  characteristics  to 
determine  similarities,  number  and  type 
of  redundancies,  and  to  check  labeling 
and  listing  of  documents  which  affect 
data  elements  contained  in  files. 

analysis,  logic  —  The  delineation  or  d^ 
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analyst 

termination  of  the  specific  steps  re¬ 
quired  to  produce  the  desired  computer 
output  or  derive  the  intelligence  infor¬ 
mation  from  the  given  or  ascertained 
input  data  or  model.  Such  logic  studies 
are  completed  for  many  computer  pro¬ 
cesses,  programs,  or  runs. 

analysis  modo  —  A  mode  of  operation  in 
which  special  programs  monitor  the 
performance  of  the  system  for  subse¬ 
quent  analysis.  Program  testing  data  or 
statistical  data  may  be  automatically  re¬ 
cording  when  the  system  is  running  in 
the  analysis  mode. 

analysis,  numerical  —  The  study  of  meth¬ 
ods  of  obtaining  useful  quantitative  so¬ 
lutions  to  mathematical  problems,  re¬ 
gardless  of  whether  an  analytic  solution 
exists  or  not,  and  the  study  of  the  errors 
and  bounds  on  errors  in  obtaining  such 
solutions. 

analysis,  operations  —  The  use  of  scien¬ 
tific  method  procedures  to  solve  opera¬ 
tional  problems.  Management  thus  uses 
quantitative  bases  for  developing  opti¬ 
mal  decisions  and  predictions.  Some  of 
these  procedures  are:  linear  program¬ 
ming,  probability  information,  game 
theory,  PERT,  queuing,  and  statistical 
theory. 

analysis,  procedure  —  The  analysis  of  a 
business  activity  to  determine  precisely 
what  must  be  accomplished,  and  how  it 
is  to  be  accomplished. . 

analysis,  statistical  —  One  of  the  four 
main  techniques  of  operations  research. 
Data  gathering,  arranging,  sorting,  se¬ 
quencing,  and  evaluating  are  all  com¬ 
mon  statistical  analyses.  Three  other 
techniques  are  linear  programming, 
queuing  theory,  and  simulation.  Statisti¬ 
cal  analysis  combines  mathematical 
techniques  and  computer  technology  to 
handle  a  wide  range  of  business  and 
scientific  problems  wherever  large 
amounts  of  information  or  data  must  be 
evaluated  and  analyzed. 

analysis,  systems  —  The  examination  of 
an  activity,  procedure,  method,  tech¬ 
nique,  or  a  business  to  determine  what 
must  be  accomplished  and  how  the  nec¬ 
essary  operations  may  best  be  accom¬ 
plished. 

analyst  —  An  individual  who  is  skilled  and 
trained  to  define  problems  and  to  ana¬ 
lyze,  develop,  and  express  algorithms 
for  their  solution,  especially  algorithms 
that  may  be  resolved  and  implemented 
by  a  computer. 


analytt,  systemi 


ANSI  stundcirfit 


onalyit,  sytt^ms  —  A  person  who  designs 
information-handling  procedures  which 
incorporate  computer  processing.  The 
systems  analyst  is  usually  highly  skilled 
in  defining  problems  ana  developing  al¬ 
gorithms  Tor  their  solution. 

anqiytical  •ngine  —  The  name  Charles 
Babbage  gave  to  one  of  his  primitive 
computer  devices.  Conceived  in  1833, 
the  analytical  engine  was  the  first  gener¬ 
al-purpose  automatic  digital  computer. 
It  embodied  all  the  fundamental  princi¬ 
ples  of  the  modern  digital  computer.  It 
was  theoretically  capable  of  executing 
any  mathematical  operation;  it  stored 
seq^uences  of  instructions  in  memory, 
and  it  was  to  use  punched  cards  mod¬ 
eled  after  those  used  in  the  Jacquard 
loom  as  mass  memory  for  storage  of 
mathematical  tables.  Babbage’s  concept 
of  the  analytical  engine  is  one  of  the 
truly  great  intellectual  achievements  of 
all  time. 

analytic  relationship  —  The  relationship 
that  exists  between  concepts  and  corre¬ 
sponding  terms,  by  virtue  of  their  defi¬ 
nition  and  inherent  scope  of  meaning. 

analyzer,  differential  —  A  computer  (usu¬ 
ally  analog)  designed  and  used  primar¬ 
ily  for  solving  many  types  of  differential 
equations. 

analyzer,  logic  —  Logic  analyzers  take  a 
digital  picture  of  the  data  presented  on 
several  parallel  data-bus  lines,  and  store 
it  in  a  semiconductor  memory  for  later 
analysis.  When  the  input  levels  rise  or 
fall  through  preset  input  thresholds,  the 
data  is  recognized  as  ones  or  zeros  and 
stored  in  memory  cells.  Memory  con¬ 
tents  can  be  accessed  later  and  con¬ 
verted  to  oscilloscope  displays  for  con¬ 
venient  analysis. 

analyzer,  logic  toil  —  These  instruments 
do  for  the  analysis  of  complex  digital 
equipment  what  the  oscilloscope  does 
for  real-time  signal  analysis  by  provid¬ 
ing  views  of  multiple  channels  of  se¬ 
quential  data,  even  if  the  data  are  non¬ 
recurring,  providing  true  simultaneous 
acq^uisition  of  multiple  data  channels, 
and  providing  data  sequence  displays 
that  occur  before  a  trigger. 

onolyzor,  notwork  —  An  analog  device  de¬ 
signed  primarily  for  simulating  electri¬ 
cs  networks.  (Synonymous  with  net¬ 
work  calculator.) 

ancillary  aquipmant  —  Same  as  equipment, 
peripheral. 


AND  —  1 .  A  logical  operator  that  has  the 
property  that  if  P  is  a  statement  and  Q 
IS  a  statement,  then  P  AND  Qare  true  if 
both  statements  are  true,  false  if  either 
is  false  or  both  are  false.  Truth  is  nor¬ 
mally  expressed  by  the  value  1 ,  falsity  by 
0.  The  AND  operator  is  often  repre¬ 
sented  by  a  centered  dot  (P*Q),  by  no 
sign  (PQ),  by  an  inverted  “u”  or  logical 
product  symbol  (Pr^,  or  by  the  letter 
^‘X”  or  multiplication  symbol  (PxQ). 
Note  that  the  letters  AND  are  capits- 
ized  to  differentiate  between  the  logical 
operator  and  the  word  and  in  common 
usage.  2.  The  logical  operation  which 
makes  use  of  the  AND  operator  or  logi¬ 
cal  product. 

AND  circuit  —  Same  as  gate,  AND. 

AND  gala  —  See  gate,  AND. 

AND  gata,  positiva  —  Same  as  gate,  AND. 

AND-NOT  gate  —  Same  as  gate,  A  AND- 
NOT  B  or  gate,  B  AND-NOT  A. 

AND  operator  —  See  AND. 

AND  unit  —  Same  as  gate,  AND. 

anglicize  —  Usually  means  to  translate 
from  programming  language  to  English 
phrases,  i.e.,  to  state  the  precise  mean¬ 
ing  of  various  coded  statements  in  exact 
and  understandable  language. 

annex  memory  —  Small  memory  unit  used 
as  a  go-between  for  the  input  and  out- 
ut  units  and  the  main  memory.  Better 
nown  as  a  buffer. 

annex  storage  —  Same  as  associative  stor¬ 
age. 

annotate  —  To  include  explanations  or 
descriptions  of  portions  of  programs;  to 
add  information  or  data  to  clarify  rela¬ 
tions,  significance,  or  priorities. 

annotation  —  Added  descriptive  com¬ 
ments  or  explanatory  notes. 

ANSI  FORTRAN  IV  (Standorcl  X3.9-1968) 

—  This  is  a  FORTRAN  used  by  many 
firms  with  extensions  for  in-line  assem¬ 
bly  language,  bit  and  byte  arrays,  logical 
expressions,  rational  expressions,  la¬ 
beled  and  unlabeled  COMMON,  en¬ 
code/decode  statements,  free  format 
i/o,  and  subscripts  of  any  legal  integer 
expression. 

ANSI  standards  —  American  National 
Standards  Institute  standards  are  widely 
used  by  US  firms  as  guides,  although 
they  are  often  modified.  Data-process- 
ing  standards  from  ANSI  range  from 
the  definition  of  ASCII  to  the  determi- 
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ANSI  Subcommitte#  X3S3 

nation  of  over-all  datacom  system  per¬ 
formance.  Many  have  been  adopted  by 
the  US  Government,  are  called  FIPS 
(Federal  Information-Processing  Stan¬ 
dards),  and  are  mandatory  for  the  De¬ 
partment  of  Defense. 

ANSI  Subcommitte#  X3S3  —  Within  the 

American  National  Standards  Institute 
(ANSI),  under  Sectional  Committee  X3 
on  Computers  and  Information  Proc¬ 
essing,  Subcommittee  X3S3  is  responsi¬ 
ble  for  defining  the  characteristics  of 
digital  data  generating  and  receiving 
systems  that  function  with  communica¬ 
tion  systems  and  for  developing  and 
recommending  standards  for  data  com¬ 
munications.  Five  task  groups  have 
been  established  under  X3S3.  Task 
Group  X3S33  is  responsible  for  stand¬ 
ardizing  data  communication  formats. 
Its  twofold  scope  of  activities  is  to  define 
formats  for  data  communication  of  bits 
within  characters  and  of  characters 
within  a  hierarchy  of  groups,  and  to  out¬ 
line  functional  control  requirements 
and  procedures  for  data  systems  other 
than  those  required  for  control  of  a  data 
link. 

answer  back  —  A  transmission  from  the 
receiving  business  machine  in  response 
to  a  request  from  the  transmitting  ma¬ 
chine,  e.g.,  the  business  machine  ac¬ 
knowledges  that  it  is  ready  to  accept  or 
has  received  data. 

answer,  inquiry  (remote)  —  See  inquiry  an¬ 
swer  (remote). 

anticipation  mode  —  A  visual  means  of 
representing  binary  information.  One 
binary  digit  is  represented  by  a  line,  and 
the  binary  digit  in  the  opposite  state  is 
represented  by  the  absence  of  a  line. 

anticipatory  staging  —  The  movement  of 
blocks  of  storage  between  disk  and 
main  memory  in  anticipation  of  their 
being  needed  by  running  programs. 
This  is  to  be  contrasted  witn  demand 
staging. 

anticoincidence  gate  —  Same  as  gate,  ex¬ 
clusive  OR. 

anti-setoff  powder  —  See  powder,  anti¬ 
setoff. 

any-sequence  queue  —  A  collection  of 
items  in  the  system  which  are  waiting  for 
the  attention  of  the  processor.  The  any- 
sequence  queue  is  organized  so  that 
items  may  be  removed  Trom  the  collec¬ 
tion  without  regard  to  the  sequence  in 
which  they  entered  it. 
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A  OR-NOT  B  gate  —  See  gate,  A  OR-NOT 

B. 

aperture  time  —  The  time  required  to 
make  a  measurement  or  conversion  with 
an  A/D  converter.  Aperture  time  can  be 
considered  to  be  a  time  uncertainty  or 
amplitude  uncertainty.  The  aperture 
ana  amplitude  uncertainty  are  related 
by  the  time  rate  of  change  of  the  signal. 

APL  language  —  A  programming  lan¬ 
guage  developed  by  Iverson.  An  unusu¬ 
ally  extensive  set  of  operators  and  data 
structures  are  used  to  implement  what  is 
considered  by  many  to  be  the  most  flexi¬ 
ble,  powerful,  and  concise  algorithmic/- 
procedural  language  in  existence.  Pri¬ 
marily  used  from  conversational 

terminals,  its  applicability  to  “produc¬ 
tion”  job  processing  is  limited,  but  its 
value  for  educational  and  investigative 
work  is  great. 

application  —  The  system  or  problem  to 
which  a  computer  is  applied.  Reference 
is  often  made  to  an  application  as  being 
either  of  the  computational  type, 
wherein  arithmetic  computations 

predominate,  or  of  the  data-processing 
type,  wherein  data-handling  operations 
predominate. 

application,  inquiry  —  See  inquiry  applica¬ 
tion. 

application  pockage  —  A  series  of  inter¬ 
related  routines  and  subroutines  de¬ 
signed  to  perform  a  specific  task. 

application,  real  time  —  See  real-time  ap¬ 
plication. 

application,  slove  —  A  fail-safe  or  backup 
system  (application)  whereby  a  slave  or 
second  computer  performs  the  same 
steps  of  the  same  programs  so  that  if  the 
master  computer  fails  or  malfunctions, 
the  slave  computer  continues  without  a 
deterioration  of  operations.  Various 
space  or  urgent  real-time  applications 
require  this  double-precision  or  double 
safety  feature. 

applications,  processor-controller  —  See 

processor-controller  applications. 

applications  programs  —  Mathematical 
routines,  including  sine,  cosine,  tan¬ 
gent,  arc  sine,  square  root,  natural  loga¬ 
rithms,  and  exponential  functions. 

applications  study  —  The  detailed  process 
of  determining  a  system  or  set  of  proce¬ 
dures  for  using  a  computer  for  definite 
functions  or  operations,  and  establish¬ 
ing  specifications  to  be  used  as  a  base 


applicotion,  standby 

for  the  selection  of  equipment  suitable 
to  the  specific  needs. 

application,  standby  —  An  application  in 
which  two  or  more  computers  are  tied 
together  as  a  part  of  a  single  over-all 
system,  and  which,  as  in  the  case  of  an 
inquiry  application,  stand  ready  for  im¬ 
mediate  activation  and  appropriate  ac¬ 
tion. 

approach,  bruto-forco  —  To  try  to  under¬ 
take  with  existing  equipment  the  mass 
of  problems  that  do  not  use  precise 
computations  or  logical  manipulation 
(as  accounting  problems  and  scientific 
problems  do). 

approach,  hourisfic  —  An  approach  that 
encourages  further  experimentation 
and  investigation.  An  intuitive  trial-and- 
error  method  of  attacking  a  problem  as 
opposed  to  the  algorithmic  method. 

approach,  systems  —  A  systems  approach 
pertains  to  looking  at  the  overall  situa¬ 
tion  rather  than  the  narrow  implications 
of  the  task  at  hand,  particularly  looking 
for  interrelationships  between  the  task 
at  hand  and  other  functions  which  relate 
to  it. 

APT  (Automatically  Programmed  Tools) 

—  A  system  for  the  computer-assisted 
programming  of  numerically  controlled 
machine  tools,  flame  cutters,  drafting 
machines,  and  similar  equipment. 

arbitrary  access  —  Equal  access  time  to  all 
memory  locations,  independent  of  the 
location  of  the  previous  memory  refer¬ 
ence,  See  random  access. 

area,  clear  —  Same  as  band,  clear. 

area,  constant  —  A  part  of  storage  desig¬ 
nated  to  store  the  invariable  quantities 
required  for  processing. 

area,  fixed  —  The  area  on  a  disk  where 
data  files  or  image  programs  may  be 
stored  and  protected. 

area,  input  —  A  section  of  internal  storage 
of  a  computer  reserved  for  the  receiving 
and  processing  of  input  information. 

area,  input/output  —  Same  as  storage, 
working. 

area,  instruction  —  A  part  of  storage  al¬ 
located  to  receive  and  store  the  group  of 
instructions  to  be  executed. 

area,  output  —  A  section  of  internal  stor¬ 
age  reserved  for  storing  data  which  are 
to  be  transferred  out  of  the  computer. 

area  search  —  The  examination  of  a  large 
group  of  documents  to  select  those  that 


arithmetic  and  logic  unit, .  •  . 

pertain  to  one  group,  such  as  one  cate¬ 
gory,  class,  etc. 

areas  In  storage  —  The  assignment  of 
characters,  fields,  or  words  in  processor 
storage  in  order  to  complete  program 
editing,  printing,  read-in,  puncning, 
constants,  write-out,  and  other  proce¬ 
dures. 

areas,  overflow,  file  —  See  overflow  areas, 
file. 

area,  storage  —  See  storage  area, 
area,  working  —  See  storage,  working, 
a-register  —  See  register,  arithmetic, 
argument  —  1 .  The  known  reference  fac¬ 
tor  necessary  to  find  the  desired  item 
(function)  in  a  table.  2.  A  variable  upon 
whose  value  the  value  of  a  function  de- 

f lends.  The  arguments  of  a  function  are 
isted  in  parentheses  after  the  function 
name,  whenever  that  function  is  used. 
The  computations  specified  by  the  func¬ 
tion  definition  occur  using  the  variables 
specified  as  arguments, 
argument  addresses  —  Some  systems  ofler 
a  single  instruction  to  resolve  any  num¬ 
ber  of  argument  addresses,  storing  the 
results  in  the  stack  for  use  by  the  sub¬ 
routines  needed.  Depending  on  ad¬ 
dressing  mode,  these  instructions  run  4 
to  10  times  faster  than  equivalent  soft¬ 
ware  routines.  This  is  especially  signifi¬ 
cant  in  programs  with  frequent  parame¬ 
ter  transfers  (such  as  FORTRAN  or  data 
collection  with  scaling  and  conversion), 
argument  transfer  instructions  —  Some 
systems  offer  argument  transfer  instruc¬ 
tions  that  facilitate  the  movement  of  ar¬ 
guments  (or  parameters)  from  a  pro¬ 
gram  to  a  subroutine.  The  full 
addressing  power  of  larger  architecture 
is  applied  to  these  functions;  base  rela¬ 
tive,  indexed,  and  indirect  argument  ad¬ 
dresses  are  passed  to  subroutines  and 
resolved  by  these  instructions,  often  to 
16-bit  absolute  addresses  for  fast  argu¬ 
ment  accessing. 

arithmetic  address  —  Specific  locations 
which  are  used  for  the  results  of  compu¬ 
tations. 

arithmetical  operation  —  An  operation 
completed  according  to  arithmetical 
rules;  i.e.,  the  operands  are  the  addend 
and  augend  ana  the  result  is  the  sum. 
orithmetic  and  logic  unit,  ALU  microcomput¬ 
ers  —  That  CPU  chip  logic  which  actu¬ 
ally  executes  the  operations  requested 
by  an  input  command  is  called  the  arith¬ 
metic  and  logic  unit  (ALU),  since  in 
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every  case  some  combination  of  arith¬ 
metic  and/or  logical  operations  is  re¬ 
quired.  A  part  of  CPU  chip  logic,  the 
control  unit,  decodes  the  instruction 
(stored  in  the  instruction  register)  in 
order  to  enable  the  required  ALU  logic, 
and  thus  implement  the  arithmetic  and¬ 
/or  logical  operations  required  by  the 
instruction. 

arithmatic  chack  —  A  verification  of  arith¬ 
metic  computation,  e.g.,  multiplying  4 
by  2  to  check  against  the  product  ob¬ 
tained  by  multiplying  2  by  4. 

arithmatic  axprestion  —  An  expression 
containing  any  combination  of  data- 
names,  numeric  literals,  and  named 
constants,  joined  by  one  or  more  arith¬ 
metic  operators  in  such  a  way  that  the 
expression  as  a  whole  can  be  reduced  to 
a  single  numeric  value. 

arithmatic,  axtarnal  —  Operations  per¬ 
formed  outside  of  the  computer  itself  as 
by  peripheral  or  ancillary  units  but 
which  may  or  may  not  become  part  of 
the  total  problem  or  program  on  an  in¬ 
terrupt  basis. 

arithmatic,  floating-dacimal  —  A  method 
of  calculation  which  automatically  ac¬ 
counts  for  the  location  of  the  radix 
oint.  This  is  usually  accomplished  by 
andling  the  number  as  a  signed  man¬ 
tissa  times  the  radix  raised  to  an  integral 
exponent;  e.g.,  the  decimal  number  -H 
88.3  might  be  written  as  4- .883x102; 
the  binary  number  —.0011  as  —  .llX 
2-2. 

arithmatic,  floating  point  oparotion  — 

See  floating-point  arithmetic  (opera¬ 
tion). 

arithmatic  instruction  —  The  operator  part 
of  this  instruction  specifies  an  arithme¬ 
tic  operation:  add,  subtract,  multiply, 
divide,  powers,  or  square-root.  Not  a 
logical  operation  such  as  logic  sum, 
logic  multiply,  or  compare. 

orithmatic,  intarnol  —  The  computations 
performed  by  the  arithmetic  unit  of  a 
computer. 

orithmatic,  muitipla  —  A  procedure  for 
performing  arithmetic  on  a  digital  com¬ 
puter  in  \^ich  several  parts  of  one  or 
more  numbers  are  used  in  arithmetic 
operations  which  yield  several  results. 

arithmatic,  multipracislon  —  A  form  of 
arithmetic  similar  to  double  precision 
arithmetic  except  that  two  or  more 
words  may  be  used  to  represent  each 
number. 


orithmatic  oparotion  —  Any  of  the  funda¬ 
mental  operations  of  arithmetic,  e.g., 
the  binary  operations  of  addition,  sub¬ 
traction,  multiplication,  and  division, 
and  the  binary  operations  of  negation 
and  absolute  value. 

arithmatic  oparotion,  binary  —  Digital 
computer  operations  such  as  add  and 
subtract  performed  with  operands  with 
output  results  in  binary  notation. 

arithmatic  orgon  —  Same  as  arithmetic  sec¬ 
tion. 

orithmatic,  parallal  —  A  process  in  which 
simultaneous  operations  are  performed 
on  all  digits  of  a  number  and  in  which 
partial  sums  and  numbers  are  formed  or 
shifted. 

arithmatic,  partial  —  See  arithmetic,  multi¬ 
ple. 

orithmatic  product  —  A  result  developed 
as  two  numbers  are  multiplied  as,  in 
decimal  notation,  6X  10  =  60.  In  data 
processing,  the  product  is  the  result  of 
performing  the  logic  AND  operation. 

arithmatic  ragistars,  microprocassors  — 

Arithmetic  (or  ALU)  registers  are  those 
on  which  arithmetic  and  logic  functions 
can  be  performed;  the  register  can  be  a 
source  or  destination  of  operands  for 
the  operation.  Registers  that  can  supply 
but  not  receive  operands  for  the  ALU 
are  not  considered  arithmetic  registers 
by  many  evaluators. 

arithmatic  faction  —  The  portion  of  the 
hardware  of  a  computer  in  which  arith¬ 
metic  and  logical  operations  are  per¬ 
formed.  The  arithmetic  unit  generally 
consists  of  an  accumulator,  some  special 
registers  for  the  storage  of  operands 
and  results,  and  shifting  and  sequencing 
circuitry  for  implementing  multiplica¬ 
tion,  division,  and  other  desired  opera¬ 
tions.  (Synonymous  with  ALU.) 

arithmatic,  sarial  —  An  operation  in  which 
each  number  is  divided  into  digits  to  be 
operated  upon  singly,  usually  in  the 
adder-subtracter  or  a  comparator.  The 
same  number  of  addition  operations  are 
required  as  there  are  binary  digits  in  the 
operands;  a  simpler  and  slower  opera¬ 
tion  than  parallel  arithmetic. 

arithmatic  shift  —  A  shift  of  digits  to  the 
left  or  right  within  a  fixed  framework  in 
order  to  multiply  or  divide  by  a  power  of 
the  given  number  base  equivalent  to  the 
number  of  positions  shiited. 

arithmatic  unit  —  See  arithmetic  section. 
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omi,  disk  (moving) 

arm,  disk  (moving)  —  See  disk,  moving 
arm. 

armod  intorrupt  —  See  interrupt,  armed. 

ARPANET  —  A  large  packet-switched  net¬ 
work  developed  by  the  Department  of 
Defense  in  1969. 

ARQ  —  Automatic  reouest  for  repeat.  An 
automatic  system  wnich  provicTes  error 
correction  by  utilizing  a  constant  ratio 
code  and  a  closed  loop  to  request  re¬ 
transmission  of  mutilated  characters  as 
indicated  by  receipt  of  nonconstant 
ratio  characters. 

ARQ,  continuous  —  Automatic  request  for 
repeat  (ARQ)  in  continuous  mode  has 
the  transmitter  sending  one  block  after 
another  without  stopping.  The  receiver 
and  transmitter  retain  individual  counts 
of  the  blocks  outstanding  and  provide 
buffer  storage  to  retain  those  blocks. 
Only  when  an  erroneous  block  is  de¬ 
tected  does  the  receiver  tell  the  trans¬ 
mitter  to  resend  that  block  and  all  sub¬ 
sequent  in-transit,  but  unacknowledged 
blocks. 

array  —  A  series  of  items  arranged  in  a 
meaningful  pattern. 

array,  cell  —  A  set  of  elements  arranged  in 
a  meaningful  pattern  so  that  rows  and 
columns  form  a  matrix.  Specific  data  can 
be  identified  by  naming  specific  cells  in 
the  matrix  by  row  and  column. 

array,  closed  —  An  array  that  can  only 
be  extended  if  the  newly  added  ele¬ 
ments  do  not  alter  the  value  of  the  en¬ 
tire  array. 

array,  data  —  A  representation  of  data  in 
the  form  of  signs  or  symbols  recorded 
on  tape,  cards,  etc. 

array  pitch  —  See  pitch,  row. 

array  processors  —  Various  32-bit  pro¬ 
grammable  floating-point  array  proces¬ 
sors  are  available  for  use  with  16-  and 
32-bit  minicomputers.  These  coproces¬ 
sors  reduce  the  time  to  do  strings  of 
iterative  arithmetic  by  several  orders  of 
magnitude. 

artificial  cognition  —  The  optical  sensing 
of  a  displayed  character  in  which  the 
machine  or  equipment  selects  from  its 
memory  the  shape  of  the  character  that 
is  closest  to  the  character  being  dis¬ 
played. 

ortificial  intolligonco  —  1 .  Research  and 
study  in  methods  for  the  development 
of  a  machine  that  can  improve  its  own 
operations.  The  development  or  capa¬ 
bility  of  a  machine  that  can  proceed  or 


perform  functions  that  are  normally 
concerned  with  human  intelligence,  as 
learning,  adapting,  reasoning,  self-cor¬ 
rection,  automatic  improvement.  2.  The 
study  of  computer  and  related  tech¬ 
niques  to  supplement  the  intellectual 
capabilities  of  man.  As  man  has  in¬ 
vented  and  used  tools  to  increase  his 
physical  powers,  he  now  is  beginning  to 
use  artificial  intelligence  to  increase  his 
mental  powers.  In  a  more  restricted 
sense,  the  study  of  techniques  for  more 
effective  use  of  digital  computers  by  im¬ 
proved  programming  techniques. 

artificial  language  —  A  language  specifi¬ 
cally  designed  for  ease  of  communica¬ 
tion  in  a  particular  area  of  endeavor,  but 
one  that  is  not  yet  natural  to  that  area. 
This  is  contrasted  with  a  natural  lan¬ 
guage  which  has  evolved  through  long 
usage. 

artificial  perception  —  See  artificial  cogni¬ 
tion. 

ARU  —  Audio-Response  Unit.  A  device 
designed  to  connect  a  computer  system 
to  a  telephone  to  provide  voice  re¬ 
sponse  to  inquiries  made. 

ascending  sort  —  A  sort  in  which  the  final 
sequence  of  records  is  such  that  succes¬ 
sive  keys  compare  greater  than,  less 
than,  or  equal  to. 

ASCII  —  American  Standard  Code  for  In¬ 
formation  Interchange.  A  standard  8-bit 
information  code  used  with  most  com¬ 
puters  and  data  terminals.  It  may  be 
used  in  the  parallel  mode  (all  bits  pre¬ 
sent  simultaneously  on  separate  lines) 
or  the  serial  mode  (one  bit  at  a  time  on 
a  single  line).  Most  systems  do  not  use 
the  eighth  bit  of  the  code,  and  it  is, 
therefore,  assumed  to  be  a  logic  one  at 
all  times.  Some  systems,  however,  use 
the  eighth  bit  for  parit)^  or  error  testing. 
The  remaining  seven  bits  provide  a  total 
of  128  possible  characters.  Of  these, 
one  group  of  32  is  reserved  for  the  up¬ 
per-case  alphabet  and  a  few  punctuation 
marks.  Another  group  of  3^  is  used  for 
numbers,  spacing,  and  additional  punc¬ 
tuation  symbols.  Rarely  used  punctua¬ 
tion  marks  and  a  lower-case  alphabet 
are  assigned  a  third  group  of  32.  Finally, 
the  last  32  combinations  are  assigned  as 
machine  or  control  commands.  This 
group  is  not  actually  printed  but  is  pro¬ 
vided  to  handle  hardware  operations 
such  as  line  feed  (LF)  or  carriage  return 
(CR). 
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ats«iiibl«r,  rasidant 


ASIS  —  Abbreviation  for  American  Soci¬ 
ety  for  Information  Science,  formerly 
American  Documentation  Institute. 

ASLIB  —  Abbreviation  for  Association  of 
Special  Libraries  and  Information  Bu¬ 
reaus. 

ASR  —  Automatic  Send-Receive  set.  A 
combination  teletypewriter,  trans¬ 
mitter,  and  receiver  with  transmission 
capability  from  either  keyboard  or 
paper  tape.  Most  often  used  in  half¬ 
duplex  circuit. 

cisitmbl* —  1.  To  prepare  an  object  lan¬ 
guage  program  from  a  symbolic  lan¬ 
guage  program  by  substituting  machine 
operation  codes  for  symbolic  operation 
codes  and  absolute  or  relocatable  ad¬ 
dresses  for  symbolic  addresses.  2.  To 
integrate  subroutines  (supplied,  se¬ 
lected,  or  generated)  into  the  main  rou¬ 
tine,  by  adapting  or  changing  relative 
and  symbolic  addresses  to  absolute 
form  or  incorporating,  or  placing  in 
storage. 

atfmbkr  —  A  computer  program  that 
operates  on  symbolic  input  data  to  pro¬ 
duce  from  such  data  machine  instruc¬ 
tions  by  carrying  out  such  functions  as: 
translation  of  symbolic-operation  codes 
into  computer-operating  instructions, 
assigning  locations  in  storage  for  suc¬ 
cessive  instructions,  or  computation  of 
absolute  addresses  from  symbolic  ad¬ 
dresses.  An  assembler  generally  trans¬ 
lates  input  symbolic  codes  into  machine 
instructions,  item  for  item,  and  pro¬ 
duces  as  an  output  the  same  number  of 
instructions  or  constants  that  were 
defined  in  the  input  symbolic  codes. 

ass«mbl«r  dir«cfiv«  conunondt  —  Assem¬ 
bler  directive  commands  provide  the 
programmer  with  the  ability  to  generate 
data  words  and  values  based  on  specific 
conditions  at  assembly  time.  Tne  in¬ 
struction  operation  codes  are  assigned 
mnemonics  which  describe  the  hard¬ 
ware  function  of  each  instruction. 

att«mbl«r  dir«ctiv«t  —  The  symbolic  as¬ 
sembler  directives  control  or  direct  the 
assembly  processor  just  as  operation 
codes  control  or  direct  the  central  com- 
uter.  These  directives  are  represented 
y  mnemonics. 

ait«mbl«r,  macro  —  Some  macroassem¬ 
blers  bring  high  level  language  features 
to  assembly  language  programming. 
Macroinstructions  translate  a  single 
multiargument  source  line  into  a  se¬ 
quence  of  machine  instructions.  These 
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macros  can  be  accumulated  in  easily 
used  libraries  that  eliminate  repetition. 
Expanded  expression  evaluation,  on 
some  systems,  allows  the  use  of  FOR- 
TRAN-like  expressions  with  machine 
language  efficiency.  Extensive  listing 
control  directives  generate  self-docu¬ 
menting  programs  with  a  minimum  of 
programmer  effort  on  these  systems. 

assamblar,  microcomputar  —  Programs 
written  in  assembly  language  are  trans¬ 
lated  by  an  assembler  program  into  ex¬ 
ecutable  machine  programs.  The  as¬ 
sembly  process  is  basically  one  of  con¬ 
verting  symbolic  instructions  into 
binary  machine  instructions  for  ma¬ 
chine  instructions  and  data,  and  per¬ 
forming  auxiliary  functions  necessary  to 
produce  an  executable  machine  pro¬ 
gram. 

attamblar,  ona-to^na  —  A  straightfor¬ 
ward  translating  program  which  gener¬ 
ally  produces  only  one  instruction  in  the 
object  language  for  each  instruction  in 
the  source  language. 

assamblar  oparators  —  See  assembler  pro¬ 
gram. 

assamblar  praflram  —  The  assembler  is  an 
assembly  program  for  a  symbolic-cod¬ 
ing  language.  It  is  composed  of  simple, 
brief  expressions  that  provide  rapid 
translation  from  symbolic  to  machine- 
language  relocatable-object  coding  for 
the  computer.  The  assembly  language 
includes  a  variety  of  operators  which 
allow  the  fabrication  of  desired  fields 
based  on  information  generated  at  as¬ 
sembly  time.  The  instruction-operation 
codes  are  assigned  mnemonics  which 
describe  the  hardware  function  of  each 
instruction.  Assembler-directive  com¬ 
mands  provide  the  programmer  with 
the  ability  to  generate  data  words  and 
values  based  on  specific  conditions  at 
assembly  time. 

assamblar,  ralacafabla  —  A  specific  pro¬ 
gram  that  acts  as  an  ordinai7  assembler 
to  translate  object  code  from  assembly 
language  source  code  with  memory  lo¬ 
cations  specified  as  displacements  from 
a  relative  origin  or  as  external  refer¬ 
ences.  This  type  of  assembler  facilitates 
the  running  of  programs  in  any  memory 
area. 

assamblar,  rasidant  —  An  assembler  that 
runs  on  the  machine  for  which  it  gener¬ 
ates  code.  Used  most  often  for  develop¬ 
ing  software.  It  eliminates  the  need  for 
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another  computer  system  or  a  time¬ 
sharing  service,  which  is  needed  for 
most  cross  assemblers. 

r«v«rs«  —  A  program  that  gen¬ 
erates  a  complete  symbol  table,  places 
equate  statements  at  the  beginning  of 
the  newly  created  source  program,  and 
inserts  labels  at  appropriate  locations 
throughout  the  program.  The  source 
program  can  be  listed  on  the  terminal  or 
printer  and  stored  on  disk  as  a  source 
program.  The  new  source  file  may  then 
be  edited,  relocated,  and  reassembled 
as  desired.  A  typical  program  is  availa¬ 
ble  on  paper  tape,  cassette,  or  diskette. 

ats«mbl«r,  symbolic  —  The  symbolic  as¬ 
sembler  lets  the  programmer  code  in¬ 
structions  in  a  symbolic  language.  The 
assembler  allows  mnemomic  symbols  to 
be  used  for  instruction  codes  and  ad¬ 
dresses.  Constant  and  variable  storage 
registers  can  be  automatically  assigned. 
The  assembler  produces  a  binary  object 
tape  and  lists  a  symbol  with  memory  al¬ 
locations  and  useful  diagnostic  mes¬ 
sages. 

ostoifiblor,  two-pots  --  An  assembler 
which  requires  scanning  of  the  source 
program  twice.  The  first  pass  constructs 
a  symbol  table,  and  the  second  pass 
does  the  translation. 

oitomblinp  —  The  process  of  composing 
or  integrating  instructions  into  subrou¬ 
tines  or  main  routines  for  acceptance 
and  use  by  computing  units. 

otiombling  o  program  —  The  preparation 
of  a  program  for  actual  execution  by  a 
computer.  Generally  refers  to  the  pro¬ 
cess  of  converting  mnemonic  represen¬ 
tations  used  by  programmers  to  actual 
binary  patterns  used  by  a  CPU. 

ottombiy  —  The  translation  of  a  source 
program  written  in  a  symbolic  language 
into  an  object  or  target  program  in  a 
machine  language. 

otsombly  control,  IF  stotomont  —  This  fea¬ 
ture  allows  for  bypassing  sections  of  an 
object  program  at  assenibly  time  under 
control  of  external  indications. 

ottombly-control  stotomonts  —  State¬ 
ments  that  instruct  the  assembly  pro¬ 
gram  in  the  performance  of  a  wide  vari¬ 
ety  of  functions  related  to  creating  an 
object  program. 

ottombiy  longuogo  —  A  machine-oriented 
language  for  programming,  such  as 
ARGUS  or  EASY,  which  belongs  to  an 
assembly  program  or  system. 
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ottombiy  longuogo  coding  — Assembly 
languages  are  used  to  avoid  coding  di¬ 
rectly  into  machine  code;  mnemonics 
are  used  for  both  the  command  instruc¬ 
tions  and  the  operands,  and  it  is  usually 
not  necessary  to  label  the  address  for 
every  instruction.  In  an  instruction  such 
as,  ADD  Y,  Y  is  a  mnemonic  for  a  loca¬ 
tion.  Assembly  programs  generate  in  a 
one-to-one  fashion  a  set  of  machine- 
coded  instructions  as  contrasted  to  a 
complier,  or  macro  language,  wherein 
one  compiler  instruction  can  generate 
many  machine  instructions,  i.e.,  such  as 
FORTAN,  COBOL,  etc. 

ossombly-longuogo  output  — A  symbolic 
assembly-language  listing  of  the  binary 
object  program  output  of  the  compiler. 
The  listing  contains  the  symbolic  in¬ 
structions  equivalent  to  the  binary  code 
output  from  the  compiler.  This  assem¬ 
bly-language  output  listing  is  useful  as  a 
debugg^ing  aid.  By  including  certain 
pseudo-operaiions  codes  in  in-line  as¬ 
sembly  language,  the  assembly-lan¬ 
guage  output  can  be  assembled  by  the 
assembler.  This  allows  modification  of 
programs  at  the  assembly-language 
level. 

ottombiy  longuogo  pracottor  —  A  lan¬ 
guage  processor  that  accepts  words, 
statements,  and  phrases  to  produce  ma¬ 
chine  instructions.  It  is  more  than  an 
assembly  program  because  it  has  com¬ 
piler  powers.  The  macroassembler  per¬ 
mits  segrnentation  of  a  large  program  so 
that  portions  may  be  tested  separately. 
It  also  provides  extensive  program  anal¬ 
ysis  to  aid  in  debugging. 

ottombiy  lino  bolonclng  — A  specialized 
program  allowing  production  control 
management  to  plan  the  most  efficient 
and  profitable  man-work  element  rela¬ 
tionship  in  an  assembly  line  operation. 

ottombiy  lltf  —  A  printed  list  which  is  the 
by-product  of  an  assembly  procedure.  It 
lists  in  logical-instruction  sequence  all 
details  of  a  routine,  showing  the  coded 
and  symbolic  notation  next  to  the  actual 
notations  established  by  the  assembly 
procedure.  This  listing  is  highly  useful 
in  the  debugging  of  routines. 

ottombly-output  longuogo  —  In  some  sys¬ 
tems,  an  optional  symbolic  assembly 
language  that  lists  the  object  code  out¬ 
put  from  a  high-level  language  com¬ 
piler.  This  can  be  very  helpful  for  users 
as  a  debugging  tool  because  it  can  show 
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exact  machine  code  in  a  readable  for¬ 
mat. 

ostombly  program  —  See  assembly  rou¬ 
tine. 

otsombly  routino  —  A  computer  program 
that  operates  on  symbolic  input  data  to 
produce  from  such  data  machine  in¬ 
structions  by  carrying  out  such  func¬ 
tions  as:  translation  of  symbolic-opera¬ 
tion  codes  into  computer-operating 
instructions;  assigning  locations  in  stor¬ 
age  for  successive  instructions;  or  com¬ 
putation  of  absolute  addresses  from 
symbolic  addresses.  An  assembler  gen¬ 
erally  translates  input  symbolic  codes 
into  machine  instructions  item  for  item, 
and  produces  as  output  the  same  num¬ 
ber  of  instructions  or  constants  which 
were  defined  in  the  input  symbolic 
codes.  (Synonymous  with  assembly  pro¬ 
gram,  and  related  to  compiler.) 

oitambly,  teloctiva  —  A  procedure  in 
which  run  tapes  contain  a  specific  pro¬ 
ram  selected  by  the  programmer  from 
oth  an  input  deck  of  new  programs  and 
a  tape  file  of  previously  processed  sym¬ 
bolic  programs. 

ottambly,  tymbalic  —  The  first  level  of 
language  described  for  a  class  of  proces¬ 
sor  programs. 

astambly  systain —  1.  An  automatic  sys¬ 
tem  (software)  that  includes  a  language 
and  machine-language  programs.  Such 
supplementary  programs  perform  such 
programming  functions  as  checkout, 
updating,  and  others.  2.  An  assembly 
system  comprises  two  elements,  a  sym¬ 
bolic  language  and  an  assembly  pro¬ 
gram,  that  translate  source  programs 
written  in  the  symbolic  language  into 
machine  language. 

oitambly,  systam,  symbolic  —  A  program 

system  developed  in  two  parts;  a  sym¬ 
bolic-language  program,  and  a  com¬ 
puter  program  (processor).  The  proces¬ 
sor  translates  a  source  program 
developed  in  symbolic  language  to  a 
machine  object  program. 

otsombly  totting  —  The  testing  of  a  group 
of  functionally  related  programs  to  de¬ 
termine  whether  or  not  the  group  oper¬ 
ates  according  to  specifications.  The 
programs  may  be  related  in  that  they 
have  access  to  common  data,  occupy 
high-speed  storage  simultaneously,  op¬ 
erate  under  common  program  control, 
or  perform  an  integrated  task. 

astambly  unit  —  LA  device  that  performs 
the  function  of  associating  and  joining 
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several  parts  or  piecing  together  a  pro¬ 
gram.  2.  A  portion  of  a  program  that  is 
capable  of  being  assembled  into  a  larger 
whole  program. 

assartion  —  Relates  to  flow  charting  as  a 
presumption  or  anticipation  of  a  condi¬ 
tion  or  some  content  concerning  the 
data  design,  program,  or  processing. 

assignmant,  facilities  (Executive) — ^The 
assignment  of  memory  and  external 
facilities  to  meet  the  requirements 
which  are  defined  symbolically  in  a  job 
program  selected  for  initiation.  Execu¬ 
tive  maintains  a  list  of  all  allocatable 
facilities  which  is  updated  to  reflect  re¬ 
lease  of  facilities  by  programs  during,  or 
at  termination  of,  a  run. 

Association  for  Computer  Machinery 
(ACM)  —  A  professional  and  technical 
society  whose  publications,  conferences 
and  activities  are  designed  to  help  ad¬ 
vance  the  art,  specifically  as  regards  ma¬ 
chinery  and  system  design,  language 
and  program  development,  and  other 
related  activities.  It  is  a  member  of  the 
American  Federation  of  Information 
Processing  Societies  (AFIPS). 

Association  of  Doto  Processing  Service  Or¬ 
ganizations  (ADAPSO)  —  An  associa¬ 
tion  of  US  and  Canadian  data-process- 
ing  service  organizations. 

ossociotive  indexing  —  A  study  following 
two  approaches — the  automatic  genera¬ 
tion  of  word  association  maps  based  on 
lists  of  words  from  the  text,  and  repre¬ 
sentations  based  on  the  number  of 
times  words  appear  in  the  text. 

ossociotive  memories  —  With  associative- 
memory  capability,  high-speed  memory 
searches  within  computers  are  based  on 
content  or  subject  matter  rather  than 
being  limited  to  locating  data  through 
specified  “addresses.” 

ossociotive  storage  —  A  type  of  storage  in 
which  storage  locations  are  identified  by 
their  contents,  not  by  nairtes  or  posi¬ 
tions.  Synonymous  with  content- 
addressed  storage. 

ossumed  decimal  point  —  The  point  within 
a  numeric  item  at  which  the  decimal 
point  is  assumed  to  be  located.  When  a 
numeric  item  is  to  be  used  within  a  com¬ 
puter,  the  location  of  the  assumed  deci¬ 
mal  point  is  considered  to  be  at  the 
right,  unless  otherwise  specified  in  the 
appropriate  record  description  entry.  It 
will  not  occupy  an  actual  space  in  stor¬ 
age,  but  it  will  be  used  by  tne  computer 
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to  align  the  value  properly  for  calcula¬ 
tion. 

astorisk  protoction  —  The  insertion  of  a 
series  of  asterisks  on  the  left  of  the  most 
significant  digit.  This  scheme  is  com¬ 
monly  used  in  check  protection  systems. 

asynchronous  —  A  mode  of  computer  op¬ 
eration  in  which  performance  of  the 
next  command  is  started  by  a  signal  that 
the  previous  command  has  been  comp- 
letea.  Contrast  with  synchronous,  cha¬ 
racterized  bv  a  fixed  time  cycle  for  the 
execution  of  operations. 

asynchronous  computor  —  A  computer  in 
which  the  performance  of  each  opera¬ 
tion  starts  as  a  result  of  a  signal  either 
that  the  previous  operation  has  been 
completed,  or  that  the  parts  of  the  com¬ 
puter  required  for  the  next  operation 
are  now  available.  (Contrasted  with  syn¬ 
chronous  computer.) 

osynchronous  dovico  —  A  unit  which  has 
an  operating  speed  not  related  to  any 
particular  frequency  of  the  system  to 
which  it  is  connected. 

asynchronous  mochino  —  A  machine 
which  has  an  operating  speed  not 
related  to  any  fixecl  or  specific  frequency 
of  the  system.  Since  no  fixed  period  or 
interval  signals  the  next  event,  it  may 
begin  at  the  end  of  a  prior  one,  without 
regard  to  the  time  it  might  take. 

asynchronous  oporotion  —  The  method  of 
processing  in  which  one  operation  is 
completed  before  the  next  operation  is 
initiated. 

osynchronous  oporator  —  See  asynchro¬ 
nous. 

asynchronous  signaling  —  Codes  used  in 
signaling,  in  which  characters  provide 
their  own  start  and  stop  indicators. 

osynchronous  transmission  —  A  method  of 
transmitting  data  in  which  each  trans¬ 
mitted  character  is  preceded  by  a  start 
bit  and  followed  by  a  stop  bit,  tnus  per¬ 
mitting  the  interval  between  characters 
to  vary.  Asynchronous  transmission  is 
advantageous  when  transmission  is  ir¬ 
regular  (such  as  that  initiated  by  a  key¬ 
board  operator’s  typing  speed).  It  is 
also  inexpensive  due  to  the  simple  inter¬ 
face  logic  and  circuitry  required.  Syn¬ 
chronous  transmission,  on  the  other 
hand,  makes  better  use  of  the  transmis¬ 
sion  facility  by  eliminating  the  start  and 
stop  bits  on  each  character.  Further¬ 
more,  synchronous  data  is  suitable  for 
multilevel  modulation  which  combines 


two  or  four  bits  in  one  signal  element 
(baud).  Synchronous  modems  offer 
higher  transmission  speeds,  but  are 
more  expensive  because  they  require 
precisely  synchronized  clock  and  data. 

asynchronous  working  —  See  asynchro¬ 
nous. 

asyndotic  —  1 .  Omitting  conjunctions  or 
connectives.  2.  Pertaining  to  a  catalog 
without  cross  references. 

ATE  —  Automatic  Test  Equipment 

atomic  symbols  —  See  symbols,  atomic. 

ATS  —  Abbreviation  for  Administrative 
Terminal  System. 

attochod  procassing  —  An  approach  to 
computer  system  architecture  in  which 
an  arbitrary  number  of  compact,  inex¬ 
pensive  computers  are  linked  together 
to  form  a  large-scale  computing  facility. 
Some  of  these  computers  handle  data 
file  management  and  retrieval,  while 
others  execute  applications  programs. 
Individual  computer  processors  are  re¬ 
lieved  from  the  burden  of  performing 
many  different  tasks  simultaneously. 

attachad  support  procassor  (ASP)  — 
The  utilization  of  multiple  computers, 
usually  two,  connected  via  channel-to- 
channel  adaptors,  to  increase  the  effi¬ 
ciency  in  processing  many  short  dura¬ 
tion  jobs. 

attendod  oporation  —  In  data  set  applica¬ 
tions,  individuals  are  required  at  both 
stations  to  establish  the  connection  and 
transfer  the  data  sets  from  talk  (voice) 
mode  to  data  mode. 

attontion  dovico  —  A  device  programmed 
to  indicate  a  new  display  on  a  screen  of 
lasting  displays  by  some  different 
shapes,  sizes,  or  light  intensity,  or  by 
making  older  displays  smaller,  dimmer, 
or  of  another  shape. 

attonuoto  —  To  reduce  the  amplitude  of 
an  action  or  signal. 

attonuation  —  Reduction  of  energy  of  an 
action  or  signal.  Measurement  may  be 
made  as  units,  decibels,  or  percentages. 

attributo  —  A  subdividing  descriptor  of  an 
entity.  Whereas  entities  are  the  items 
about  which  information  is  kept,  the  at¬ 
tributes  of  the  entities  are  the  particular 
characteristics  of  interest.  In  data  bases, 
entities  are  tracked  by  records  of  a  par¬ 
ticular  record  type,  and  the  attributes  of 
the  entities  are  recorded  by  the  data  in 
the  record  fields. 

audiblo  alarm  —  See  alarm,  audible. 
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audio  —  Frequencies  that  can  be  heard  by 
the  human  ear  (usually  15  to  20,000 
hertz). 

audio-cassette  record  interface  —  A  device 
that  allows  virtually  unlimited  memory 
storage  for  data  or  software.  Operates 
by  modulating  audio  frequencies  in  the 
record  mode.  Demodulates  recorded 
data  in  playback  mode, 
audio  response  —  A  form  of  output  that 
uses  verbal  replies  to  inquiries.  The 
computer  can  be  programmed  to  seek 
answers  to  inquiries  made  on  a  time- 
shared  on-line  system  and  then  to  utilize 
a  special  audio  response  unit  which  elic¬ 
its  the  appropriate  prerecorded  re¬ 
sponse  to  the  inquiry.  Of  course,  inqui¬ 
ries  must  be  of  the  nature  for  which  the 
audio  response  has  been  prepared.  In 
demand  cieposit  account  lookup,  for  ex¬ 
ample,  the  teller  dials  the  computer’s 
special  number  and  then  enters  an  iden¬ 
tity  code,  customer  account  number, 
and  an  inquiry  code  telling  the  com¬ 
puter  what  to  look  up.  The  computer 
then  immediately  relays  the  customer’s 
balance  back  to  the  teller  in  the  form  of 
a  spoken  message  from  the  audio  re¬ 
sponse  system.  This  is  an  actual  human 
voice  composed  of  selected  words  that 
are  retrieved  from  a  prestored  vocabu¬ 
lary  and  sent  over  phone  lines, 
audio-rasfionte  unit  —  A  device  that  can 
link  a  computer  system  to  a  telephone 
network  to  proviae  voice  responses  to 
inquiries  made  from  telephone- type  ter¬ 
minals.  The  audio  response  is  com¬ 
posed  from  a  vocabulary  prerecorded  in 
a  digitally  coded  voice  on  a  disk  storage 
device. 

audiotapa  storaga  unit  —  A  unit  capable  of 
storing  computer  programs  and/or  data 
on  ordinary  audio  cassette  tape;  audio 
tones  are  used  to  represent  binary  data, 
audit  —  The  operations  developed  to  cor¬ 
roborate  the  evidence  as  regards  au¬ 
thenticity  and  validity  of  the  data  that 
are  introduced  into  the  data-processing 
problem  or  system. 

audit-in-dapth  Detailed  examination  of 
all  manipulations  performed  on  a  single 
transaction  or  piece  of  information, 
auditing  —  Source  data,  methodology, 
and  report  conclusions  and  sums  are 
checked  for  accuracy  and  validity  as  well 
as  credibility  in  the  auditing  process 
through  the  use  of  studied  teenniques 
and  information  sources, 
audit  program  —  A  program  designed  to 
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enable  use  of  the  computer  as  an  audit¬ 
ing  tool. 

audit  trail  —  The  trail  or  path  left  by  a 
transaction  when  it  is  processed.  The 
trail  begins  with  the  original  docu¬ 
ments,  transactions  entries,  and  posting 
of  records  and  is  complete  with  the  re¬ 
port.  Validity  tests  of  records  are 
achieved  by  tnis  method.  An  audit  trail 
must  be  incorporated  into  every  proce¬ 
dure;  provision  for  it  should  be  made 
early  so  that  it  becomes  an  integral  part. 
In  creating  an  audit  trail  it  is  necessary 
to  provide:  (A)  Transaction  documenta¬ 
tion  which  is  detailed  enough  to  permit 
the  association  of  any  one  record  with 
its  original  source  document.  (B)  A  sys¬ 
tem  of  accounting  controls  which  pro¬ 
vides  that  all  transactions  have  been 
processed  and  that  accounting  records 
are  in  balance.  (C)  Documentation  from 
which  any  transaction  can  be  recreated 
and  its  processing  continued,  should 
that  transaction  be  misplaced  or  de¬ 
stroyed  at  some  point  in  the  procedure. 

augend  —  The  number  or  quantity  to 
which  another  number  or  quantity  (ad¬ 
dend)  is  added  to  produce  the  result 
(sum). 

augment  —  To  increase  a  quantity  in 
order  to  bring  it  to  its  full  value. 

augmenter  —  The  quantity  added  to  an¬ 
other  to  bring  it  to  its  full  value.  An 
augmenter  is  usually  positive;  however, 
when  “added,”  a  negative  quantity  is 
also  called  an  augmenter. 

autoabitract  —  A  collection  of  words  se¬ 
lected  from  a  document,  arranged  in  a 
meaningful  order,  commonly  by  an  au¬ 
tomatic  or  machine  method. 

auto  bypass  —  A  capability  that  permits 
continuous  operation  of  downstream 
terminals  when  another  terminal  in  the 
daisy  chain  is  powered  down. 

autocodo  —  Use  of  the  computer  itself  to 
develop  the  machine-coded  program 
from  macrocodes,  i.e.,  the  conversion  of 
symbolic  codes  for  operations  and  ad¬ 
dresses. 

autocoder  —  An  IBM  programming  lan¬ 
guage. 

autodecrement  mode  —  In  some  systems, 

this  mode  is  useful  for  processing  data 
in  a  list  in  the  reverse  direction.  The 
contents  of  the  selected  general  register 
are  decremented  and  then  used  as  the 
address  of  the  operand.  The  choices  of 
these  features  (post  increment, 
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predecrement)  on  some  systems  are  de¬ 
signed  to  facilitate  hardware/software 
stack  operations. 

autoincrement  mode  —  In  some  systems, 
this  mode  provides  for  automatic  step¬ 
ping  of  a  pointer  through  sequential 
elements  ot  a  table  of  operands.  It  as¬ 
sumes  the  contents  of  the  selected  gen¬ 
eral  register  to  be  the  address  of  the 
operand.  Contents  of  the  registers,  on 
these  systems,  are  stepped  to  address 
the  next  sequential  location.  The  au¬ 
toincrement  mode  is  useful  for  array 
processing  and  stack  processing.  It  will 
access  an  element  of  a  table  or  it  may  be 
used  for  a  variety  of  purposes. 

auto-indax«d  addraising  —  An  addressing 
mode  that  results  in  the  contents  of  an 
index  register  being  automatically  al¬ 
tered  by  some  specified  amount  each 
time  such  an  instruction  is  actually  ex¬ 
ecuted. 

aufo-man  —  A  type  of  locking  switch 
which  indicates  and  controls  methods  of 
operation,  such  as  automatic  or  manual. 

automata  thaory  —  The  development  of 
theory  which  relates  the  study  of  princi¬ 
ples  of  operations  and  applications  of 
automatic  devices  to  various  behaviorist 
concepts  and  theories. 

automatad  data  madium  —  Same  as  data, 
machine  readable. 

automatic  abitrocting  —  Searching  for  the 
criteria  by  which  human  beings  judge 
what  should  be  abstracted  from  a  docu¬ 
ment,  as  programmed. 

automatically  programmed  tools  (APT) 

—  APT  is  a  system  for  the  computer- 
assisted  programming  of  numerically 
controlled  machine  tools,  flame  cutters, 
drafting  machines,  and  similar  equip¬ 
ment. 

automatic  carriage  —  A  device  on  a  printer 
that  moves  continuous-form  paper 
under  machine  control. 

automatic  character  generation  —  In  addi¬ 
tion  to  automatic  line  generation,  the 
display  hardware  can  display  characters 
specified  by  6-bit  codes.  Each  character 
is  displayea  in  an  average  of  15  jusec 
(some  systems). 

automatic  check  —  A  provision  con¬ 
structed  in  hardware  tor  verifying  the 
accuracy  of  information  transmitted, 
manipulated,  or  stored  by  any  unit  or 
device  in  a  computer.  (Synonymous 
with  built-in  check,  built-in  automatic 


check,  hardware  check,  and  related  to 
program  check.) 

automatic  checking  —  Processors  are  con¬ 
structed  and  designed  for  verification  of 
information  transmitted,  computed,  or 
stored.  The  procedure  is  complete 
when  all  processes  in  the  machine  are 
automatically  checked,  or  else  the  check 
is  considered  a  partial  verification.  Par¬ 
tial  checking  concerns  either  the  num¬ 
ber  and  proportion  of  the  processes  that 
are  checked,  or  the  number  and  propor¬ 
tion  of  the  machine  units  that  are  as¬ 
signed  to  checking. 

automatic  chock  intorrupts  —  See  inter¬ 
rupts,  automatic  check. 

automatic  chockout  lyitemi  —  See  check¬ 
out  systems,  automatic. 

automatic  code  —  A  code  that  allows  a  ma¬ 
chine  to  translate  or  convert  a  symbolic 
language  into  a  machine  language  for 
automatic  machine  or  computer  opera¬ 
tions. 

automatic  coding  —  A  technique  by  which 
a  machine  translates  a  routine  written  in 
a  synthetic  language  into  coded  ma¬ 
chine  instructions;  e.g.,  assembling  is 
automatic  coding. 

automatic  coding  language  —  A  tech¬ 
nique,  device,  or  language,  such  that  the 
computer  is  assisted  in  doing  part  of  the 
coding  task. 

automatic  corrections  —  See  correction,  au¬ 
tomatic  error. 

automatic  data  medium  —  See  data,  ma¬ 
chine  readable. 

automatic  data  processing  (ADP)  — 

Data  processing  performed  by  a  system 
of  electronic  or  electrical  machines  so 
interconnected  and  interacting  as  to  re¬ 
duce  to  a  minimum  the  need  ror  human 
assistance  or  intervention. 

outomatic  dato-processing  system  — 
See  automatic  data  processing. 

automatic  data-switching  center  —  A  data- 
switching  center  which  senses  contents 
of  messages  and  relays  such  information 
without  human  handling  or  interven¬ 
tion.  Same  as  automatic  message  switch¬ 
ing. 

automatic  dictionary  —  The  component  of 
a  language-translating  machine  that  will 
provide  a  word-for-word  substitution 
from  one  language  to  another.  In  auto¬ 
matic  searching  systems,  the  automatic 
dictionary  is  the  component  that  substi¬ 
tutes  codes  for  words  or  phrases  during 
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automatic  alactronic  dota-switching  cantor 

the  encoding  operation.  (Related  to  ma¬ 
chine  translation.) 

automatic  oloctronic  data-twitching  contor 

—  A  communications  center  designed 
for  relaying  digitized  information  by  au¬ 
tomatic  electronic  means. 

automatic  orror  corroction  —  A  technique, 
usually  requiring  the  use  of  special 
codes  and/or  automatic  retransmission, 
that  detects  and  corrects  errors  occur¬ 
ring  in  transmission.  The  degree  of  cor¬ 
rection  depends  upon  coding  and 
equipment  configuration. 

automatic  orror  dotoction  —  The  program 
itself,  or  the  program  embedded  in  a 
more  complicated  system,  is  usually  de¬ 
signed  to  detect  its  own  errors,  print 
them  out  with  the  cause,  and,  if  so  de¬ 
signed,  take  steps  to  correct  them. 

outomatic  oxchango  —  An  exchange  in 
which  communication  between  subscri¬ 
bers  is  effected  without  the  intervention 
of  operators,  and  is  completed  by  means 
of  cfevices  and  equipment  set  in  opera¬ 
tion  by  the  originating  subscriber  s  in¬ 
strument. 

automatic  gain  control  (AGC)  —  An  am¬ 
plifier  circuit  designed  to  provide  out¬ 
put  levels  for  computer  crt  terminals 
within  a  specific  limited  range  no  matter 
what  the  input  levels  are. 

automatic  hold  —  In  an  analog  computer, 
attainment  of  the  hold  condition  auto¬ 
matically  through  amplitude  compari¬ 
son  of  a  problem  variable,  or  through  an 
overload  condition. 

outomotic  intorrupt  —  An  automatic  pro- 
gram-controlled  interrupt  system  that 
causes  a  hardware  jump  to  a  predeter¬ 
mined  location.  There  are  five  ^pes  of 
interrupt:  (1)  input/output,  (2)  pro¬ 
grammer  error,  (3)  machine  error,  (4) 
supervisor  call,  and  (5)  external  (for  ex¬ 
ample,  timer  turned  to  negative  value, 
alert  button  on  console,  external  lines 
from  another  processor).  There  is  fur¬ 
ther  subdivision  under  the  five  types. 
Unwanted  interrupts,  such  as  an  an¬ 
ticipated  overflow,  can  be  “masked  out” 
(some  computers). 

aufamatic  loadar  —  A  loader  program  im¬ 
plemented  in  a  special  ROM  (read-only 
memory)  that  allows  loading  of  binary 
paper  tapes  or  the  first  record  or  sector 
of  a  mass  storage  device.  The  program 
is  equivalent  to  a  bootstrap  loader  plus 
a  binary  loader.  When  an  automatic 
loader  is  installed,  it  is  seldom  necessary 
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automatic  stop 

to  key  in  a  bootstrap  program  to  load 
the  binary  loader. 

automatic  mossago  —  Incoming  messages 
are  automatically  directed  to  one  or 
more  outgoing  circuits,  according  to 
intelligence  contained  in  the  message. 

outomotic  mossago-switching  contor  — 
A  center  in  which  messages  are  auto¬ 
matically  routed  according  to  informa¬ 
tion  in  them. 

automatic  plotting  —  See  plotting,  auto¬ 
matic. 

outomotic  progrom  intorrupt  —  The  ability 
of  computers  to  put  “first  things  first’’; 
abandon  one  operation,  temporarily, 
when  a  priority  operation  arises,  do  that 
one,  and  go  on  from  there.  The  inter¬ 
ruption  is  caused  by  a  specific  predeter¬ 
mined  condition. 

automatic  programming  —  The  method  or 
technique  whereby  the  computer  itself 
is  usea  to  transform  or  translate  pro¬ 
gramming  from  a  language  or  form  that 
is  easy  for  a  human  being  to  produce, 
into  a  language  that  is  efficient  for  the 
computer  to  carry  out.  Examples  of  au¬ 
tomatic  programming  are  compiling, 
assembling,  and  interpretive  routines. 

automatic  programming  languago  — 
A  device,  technique,  or  language  which 
permits  the  computer  to  aid  in  doing 
part  of  the  coding  and  programming. 

automatic  raggod-right  juttification  — 
Text  in  memory  is  automatically 
ragged-right  justified.  Text  is  wrapped 
around  the  right-hand  margin  such  that 
the  last  character  of  a  word  may  be  at 
the  margin  setting,  but  not  exceed  it. 

automatic  rocovory  program  —  See  pro¬ 
gram,  automatic  recovery. 

automatic  routino  — A  routine  that  is  ex¬ 
ecuted  independently  of  manual  opera¬ 
tions,  but  only  if  certain  conditions 
occur  within  a  program  or  record,  or 
during  some  other  process. 

automatic  sond-rocoivo  —  See  ASR. 

automatic  soquonclng  —  The  ability  of 
equipment  to  put  information  in  order 
or  in  a  connected  series  without  human 
intervention. 

automatic  toquontial  oporation  —  To  de¬ 
velop  a  series  or  family  of  solutions 
from  a  set  of  equations,  various  initial 
conditions  are  recalculated  with  other 
parameters. 

automatic  stop  —  An  automatic  halting  of 
a  computer  processing  operation  as  the 
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result  of  an  error  detected  by  built-in 
checking  devices. 

autoDatic  switchover  —  An  operating  sys¬ 
tem  which  has  a  stand-by  machine  that 
is  capable  of  detecting  when  the  on-line 
machine  is  faulty  and  once  this  determi¬ 
nation  is  made,  to  switch  this  operation 
to  itself. 

automatic  tape  transmitter  —  See  tape 
transmitter,  automatic. 

automatic  transaction  recorder  —  Routines 
or  systems  are  developed  for  recording 
several  facts  about  each  transaction  with 
minimum  manual  input;  e.g.,  worker 
and  job  identification  are  picked  up 
from  plates  or  individual  cards,  start- 
stop  times  are  checked  by  clock  nota¬ 
tions,  completions  are  developed  by  re¬ 
cording  dials  at  inquiry  stations 
throughout  plants.  This  data  capture 
method  is  used  in  mechanical  payroll 
systems  using  badge  readers  and  a  digi¬ 
tal  clock  for  capturing  employee  work¬ 
ing  hours. 

automation  —  The  generalized  term  used 
to  convey  the  dedicated  use  or  exploita¬ 
tion  of  automatic  machines  or  aevices 
designed  to  control  various  processes, 
such  as  machine  tools,  routine  office 
procedures,  accounting,  and  several 
thousand  other  applications. 

automation,  source-doto  —  The  many 
methods  of  recording  information  in 
coded  forms  on  paper  tapes,  punched 
cards,  or  tags  that  can  be  used  over  and 
over  again  to  produce  many  other  rec¬ 
ords  without  rewriting.  (Synonymous 
with  SDA.) 

automaton  —  A  machine  designed  to  sim¬ 
ulate  the  operations  of  living  things,  or 
to  respond  automatically  to  prede¬ 
signed  programs,  stimuli,  or  signals.  An 
automatic  or  self-acting  or  reacting  sys¬ 
tem,  often  with  capability  to  form  logic 
decisions  on  the  basis  of  programmed 
criteria,  guides,  or  rules  of  its  cfesigners. 
Some  automatons  mimic  living  organ¬ 
isms  and  are  responsive  to  environmen¬ 
tal  conditions. 

automanitor  —  1 .  To  instruct  an  automatic 
computer  to  make  a  record  of  its  infor¬ 
mation-handling  operations.  2.  A  pro¬ 
gram  or  routine  for  the  purpose  stated 
in  definition  1. 

automonitor  routino  —  A  particular  execu¬ 
tive  program  or  routine  which  develops 
a  selective  record  of  a  computer’s  exe¬ 
cution  of  another  program  to  be  com¬ 
pleted. 


automotive  computer  —  A  microcomputer 
installed  in  an  automobile  and  used  to 
monitor  such  quantities  as  speed,  dis¬ 
tance,  fuel  flow,  time,  battery  voltage, 
and  coolant  temperature.  In  one  type  of 
system,  a  fuel  management  system  indi¬ 
cates  instantaneous  and  average  fuel 
consumption,  fuel  used  and  remaining, 
and  distance  and  time  until  empty;  a 
crystal  clock  provides  time,  elapsed 
time,  trip  time,  stopwatch,  and  alarm; 
and  a  cruise  control  accelerates  the  ve¬ 
hicle  to  any  preselected  speed,  can  be 
instructed  to  adjust  to  the  flow  of  traffic, 
and  incorporates  a  resume  control. 


\  1 


Courtesy  Zemco,  Inc. 

Automotive  computer. 


autonomous  dovices  —  Some  computer 
systems  consist  of  processors,  memo¬ 
ries,  and  input/output  devices.  Since 
each  device  is  autonomous  (no  device  is 
dependent  upon  another  for  its  timing), 
a  system  configuration  can  include 
memory  modules  of  different  speeds, 
processors  of  different  types  sharing  the 
same  memory  modules,  and  standard  or 
unique  input/output  devices, 
autonomous  working  —  The  initiation  and 
execution  of  a  part  of  a  computer  or 
automation  system  independent  and 
separate  from  other  operations  being 
performed  on  other  parts  of  the  system. 
The  independent  set  of  operations  on 
various  data  are  themselves  often  only 
monitored. 

autopilor  —  A  specific  automatic  compiler, 
autopolling  —  Pertaining  to  a  party-line 
type  circuit  with  equipment  that  pro¬ 
vides  for  automatic  transmission  from 
station  to  station  by  predetermined  pro¬ 
gramming  or  arrangement, 
auxiliary  consol#  —  A  console  other  than 
the  main  console. 

auxiliary  equipmont  —  The  peripheral 
equipment  or  devices  which  may  or  may 
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not  be  in  direct  communication  with  the 
central  processing  unit  of  a  computer, 
auxiliary  oparation  —  An  operation  per¬ 
formed  by  equipment  not  under  contin¬ 
uous  control  of  the  central  processing 
unit. 

auxiliary  routine  —  A  routine  designed  to 
assist  in  the  operation  of  the  computer, 
and  in  debugging  other  routines, 
auxiliory  ttoroge  —  Same  as  storage,  exter¬ 
nal. 

availobility  —  The  ratio  or  percent  of  the 
time,  during  a  certain  period,  that  a 
piece  of  equipment  is  operating  cor¬ 
rectly,  to  the  total  time  in  that  period. 
Also  called  operating  ratio, 
avoilobla  mochlna  tima  —  The  elapsed 
time  when  a  computer  is  in  operating 
condition,  whether  or  not  it  is  in  use. 
availabl#  sterag#  list  —  Same  as  storage 
list,  uncommitted. 

avaraga  calculating  oparation  —  See  calcu¬ 
lating  operation,  average, 
avarago-odga  lina  —  An  imaginary  line,  in 
optical  character  recognition,  that 
traces  and  smoothes  the  form  of  the 
rinted  or  hand-written  character  to 
etter  convey  the  intended  form. 


avaraga,  moving  —  An  average  per¬ 
formed  on  data  in  which  some  of  the 
values  are  more  heavily  valued  than  oth¬ 
ers. 

avaraga  oparation  tima  —  See  operation 
time,  average. 

avaraga  random  accasf  tima  —  The  aver¬ 
age  time  required  to  reach  a  specific 
point  (or  item  of  data)  at  an  address 
chosen  at  random  when  the  unit  starts 
from  an  address  which  has  also  been 
selected  at  random.  For  i/o  devices,  the 
average  random  access  time  is  generally 
equal  to  the  worst  case  access  time  di¬ 
vided  by  two. 

avaraga  transmitiion  rata  —  Same  as  data 
transfer  rate,  average. 

awoiting  rapair  tima  —  The  interval  of 
time  from  when  the  operator  reports  a 
fault  or  failure  until  the  time  when  the 
engineer  or  maintenance  man  starts  to 
repair  the  unit.  If  no  fault  is  found,  this 
time  interval  is  called  operating  delay. 

axis,  rafaranca  —  A  line  that  is  fixed  or 
permanent— either  horizontal  or  verti¬ 
cal — that  is  used  as  a  reference  for  char¬ 
acter  design  specification,  location,  and 
shape,  for  optical  character  recognition 
purposes. 
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Babbaga,  Charlat  —  The  British  math¬ 
ematician  (1792-1871)  whose  “analyti¬ 
cal  engine”  anticipated  the  automatic 
digital  computer  by  more  than  a  cen¬ 
tury.  Babbage  was  also  interested  in  the 
fields  of  geology,  archeology,  and  as- 
tronomv,  besides  being  an  early  expo¬ 
nent  of  the  science  of  operations  re¬ 
search.  After  working  on  several  earlier 
calculating  machines,  Babbage  con¬ 
ceived  of  nis  analytical  engine  in  1833 
and  devoted  the  rest  of  his  life  to  its 
development.  It  was  the  first  general- 
purpose  automatic  digital  computer, 
was  theoretically  capable  of  executing 
any  mathematical  operation,  could 
store  sequences  of  instructions  in  mem¬ 
ory,  ancf  used  punched  cards  as  mass 
memory  for  storage  of  mathematical  ta¬ 
bles.  Unfortunately,  Babbage’s  ideas 
were  developed  in  a  world  without  so¬ 
phisticated  electronic  devices,  so  most 
of  his  work  was  scorned  by  his  contem¬ 


poraries.  Nevertheless,  Babbage’s  con¬ 
cept  of  the  analytical  engine  ranks  with 
the  greatest  intellectual  achievements  of 
all  time. 

background  —  In  time-sharing  and  multi¬ 
programming,  the  lower-priority  work 
done  by  the  computer  when  real-time, 
conversational,  high-priority,  or  quick- 
response  programs  are  inactive. 

bockground  procattlng  —  Work  which  has 
a  low  priority  and  is  handled  by  the 
computer  wnen  higher  priority  or 
real-time  entries  are  not  occurring. 
Batch  processing  such  as  inventory 
control,  payroll,  housekeeping,  etc., 
are  often  treated  as  background  proc¬ 
essing  but  can  be  interrupted  on  or¬ 
ders  from  terminals  or  inquiries  from 
other  units. 

background  program  —  A  program  that  is 
not  time-dependent.  This  program  is  of 
a  lower  priority  than  the  foreground  or 


background  nolsa 


bank  dapasits,  automatic 


main  program  and  is  at  halt  or  standby 
while  the  main  program  runs. 

background  noito  —  1 .  Extra  bits  or  words 
that  must  be  ignored  or  removed  from 
the  data  at  the  time  the  data  is  used.  2. 
Errors  introduced  into  the  data  in  a  sys¬ 
tem,  especially  one  or  more  characteris¬ 
tics  of  any  entity  such  as  voltage,  cur¬ 
rent,  and  data.  3.  Loosely,  any 
disturbance  tending  to  interfere  witn 
the  normal  operation  of  a  device  or  sys¬ 
tem. 

background  rolloctonco  —  See  reflectance, 
background. 

backing  storago  —  Same  as  storage,  exter¬ 
nal. 

bockplano  —  Connector  blocks  and  wiring 
units  constituting  most  or  all  of  the  in¬ 
terconnecting  circuits  of  a  system.  For 
example,  the  printed  circuit  modules  of 
a  personal  computer  make  up  the  sys¬ 
tem  and  are  mounted  by  plugging  into 
the  backplane. 

backtpoco  —  To  move  one  unit  in  the  re¬ 
verse  or  backward  direction  as  opposed 
to  moving  one  unit  in  the  forward  direc¬ 
tion,  e.g.,  to  move  back  one  record  or 
file  on  an  i/o  device. 

backspace  charactar  —  See  character, 
backspace. 

backtpaca  kay  —  That  specific  push  but¬ 
ton  which  causes  a  selected  tape  unit  to 
backspace  one  record. 

bock-up  —  Relates  to  on-site  or  remote 
equipment  which  is  designed  and  availa¬ 
ble  to  complete  the  operation  or  redo 
the  operation  in  the  event  of  primary 
equipment  failure. 

bock-up  copy  —  A  copy  preserved,  usually 
on  a  dinerent  medium,  as  protection 
from  destruction  of  original  data  or 
processed  information. 

bock-up  tytfam  —  Such  systems  combine 
several  sophisticated  error  detection 
and  correction  techniques  which  spot 
and  correct  equipment  and  transmis¬ 
sion  errors. 

Bockus-nour  form  —  Same  as  Backus  nor¬ 
mal  form. 

Bockui  normol  form  (iNF)  —  A  formal  lan¬ 
guage  structure  for  syntax  parsing  used 
in  design  of  ALGOL-60. 

backward-forward  countor  —  A  counter 
having  both  an  add  and  subtract  input, 
and  capable  of  counting  in  either  an  in¬ 
creasing  or  a  decreasing  direction. 

bockword  rood  —  See  read,  backward. 


badgo  roader  —  A  device  which  senses 
data  from  a  card  or  badge  inserted  into 
it.  For  example,  an  on-line  controlled 
door  entry  can  be  achieved  by  inserting 
a  badge  into  a  terminal  and  transmitting 
the  badge  number  to  a  computer.  The 
computer  checks  this  number  against  a 
particular  listing  and,  if  the  number  is 
found,  sends  a  data  message  to  the  ter¬ 
minal  causing  the  terminal  to  activate  a 
customer-provided  circuit  that  releases 
the  door  lock. 

boloncod  circulft  —  Circuits  that  are  ter¬ 
minated  by  a  network  whose  impedance 
balances  tne  impedance  of  the  line  so 
that  the  return  losses  are  infinite, 
balancod  •rror  — An  error  relating  tb  a 
range  which  has  a  balance  of  zero,  or  a 
mean  value  of  zero.  A  measure  of  bal¬ 
ance  in  which  the  range  of  errors  are 
equally  probable,  i.e.,  the  highest  and 
lowest  values  in  the  range  are  equal  in 
value  but  have  opposite  signs, 
baloncad  sorting  —  A  technique  used  in  a 
sort  program  to  merge  strings  of  se¬ 
quenced  data.  The  power  of  the  merge 
is  equal  to  T/2. 

bolancing  orror  —  A  specific  error  which  in 
effect  balances  or  offsets  another  error, 
i.e.,  two  offsetting  errors  of  equal  values 
or  same  numbers  of  opposite  signs 
could  exist  and  would  be  most  difficult 
to  detect  or  correct  because  the  various 
check  totals  would  agree  or  compare  fa¬ 
vorably. 

band  —  1 .  A  group  of  tracks  on  a  magnetic 
disk  or  on  a  magnetic  drum.  2.  In  com¬ 
munications,  the  frequency  spectrum 
between  two  defined  limits, 
band,  doar »  For  documents  to  be  used 
in  optical  character  recognition,  certain 
areas  must  be  kept  clear  of  ink  or  marks. 
The  clear  band  is  used  by  the  OCR 
equipment  and  must  be  tree  of  un¬ 
related  printing. 

B  AND-NOT  A  gat«  —  See  gate,  B  AND- 
NOT  A. 

bandwidth  —  The  difference  between  the 
limiting  frequencies  of  a  continuous  fre¬ 
quency  band.  Also,  the  range  of  fre¬ 
quencies  within  which  performance  falls 
within  specified  limits  with  regard  to 
specific  characteristics, 
bank  dapatift,  outamatlc  —  Individuals 
may  arrange  with  some  banks  to  have 
their  paychecks.  Social  Security  checks, 
military  pay,  or  other  regular  income 
credited  automatically  to  their  accounts. 
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Bank  teller  machine. 


UPC 


VERSION  A  VERSION  E 


MSI 

MODULUS  10  CHECK  DIGIT  MODULUS  11  CHECK  DIGIT  MONARCH  CODABAR 


Bar  codes. 


The  depositor  in  most  cases  receives  a 
notice  of  deposit,  but  the  actual  transfer 
of  funds  is  done  by  means  of  magnetic 
tape,  which  carries  information  from 
one  computer  to  another. 

bonk  POS  terminali  —  Terminals  in  stores 
which  are  tied,  through  a  network  of 
computers  and  communications  gear, 
to  an  account  in  a  bank  computer.  When 
the  customer  presents  his  plastic  card  to 
the  clerk,  and  so  authorizes  payment, 
the  system  makes  sure  the  customer  has 
sufficient  funds  on  deposit,  then  im¬ 
mediately  transfers  the  amount  of  the 
purchase  from  the  customer’s  account 
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to  that  of  the  store.  POS  is  an  abbrevia¬ 
tion  for  point  of  sale. 

bank  teller  machines,  cash  dispensing  — 

Automatic  machines  that  pay  out  cash 
when  a  customer  inserts  a  plastic  card 
and  enters  a  personal  identification 
number  on  a  keyboard.  The  machines 
are  connected  to  a  host  computer;  they 
may  be  available  at  remote  locations  at 
all  hours;  and  they  may  also  offer  such 
other  services  as  making  deposits  and 
transferring  funds  between  savings  and 
checking  accounts. 

banner  word  —  The  first  word  in  a  file  re¬ 
cord. 


bor  cod« 

bar  coda  —  Coding  of  consumer  or  other 
products  by  mamng  packages  or  labels 
with  combinations  of  bars  of  varying 
thicknesses  to  represent  characters  and 
numerals.  The  various  codes,  Universal 
Product  Code  (UPC)  and  others,  are  de¬ 
signed  to  be  read  by  optical  wands  or 
stationary  in-counter  readers, 
bor-codo  optical  tcannor  —  See  optical 
scanner,  bar-code. 

bar,  flxod  typo  —  A  type  bar  on  a  printer 
that  cannot  be  removed  by  an  operator. 
Therefore,  the  printer  unit  has  a  fixed 
alphabet. 

bar,  intorcbangoablo  typo  —  A  printer 
type  bar  which  can  be  removed  by  the 
operator  to  change  from  one  alphabet 
to  another. 

bor  printor  —  See  printer,  bar. 
bar,  typo  —  See  printer  type  bar. 
baio  —  See  number,  base, 
boto  addrost  —  1 .  A  number  that  appears 
as  an  address  in  a  computer  instruction, 
but  which  serves  as  the  base,  index,  ini¬ 
tial,  or  starting  point  for  subsequent  ad¬ 
dresses  to  be  modified.  (Synonymous 
with  presumptive  address  and  reference 
address.)  2.  A  number  used  in  symbolic 
coding  in  conjunction  with  a  relative  ad¬ 
dress. 

batoband  —  The  frequency  band  occu¬ 
pied  by  information  signals  before  they 
are  combined  with  a  carrier  in  the  mod¬ 
ulation  process. 

botoband  trantmiition  —  Direct  transmis¬ 
sion  of  pulses  over  short  distances  (50 
feet  to  lO  miles)  using  privately  owned 
cable  or  common-carrier  wire  pairs. 
Longer-distance  communication  must 
use  modulated  carriers, 
baso,  data  —  The  set  of  data  or  informa¬ 
tion  from  which  conclusions  can  be 
drawn.  This  is  the  set  of  data  that  is 
internally  accessible  to  the  computer 
and  on  which  the  computer  performs 
operations. 

bato  notation  —  See  notation,  base, 
boto  notation,  mixod  —  A  method  of  ex¬ 
pressing  a  quantity  by  using  two  or 
more  characters,  where  each  character 
is  of  a  different  radix, 
bato  numbor  —  See  number,  base, 
boto  rogiitor  —  Same  as  index  register. 
BASIC  —  Beginner’s  All-purpose  Sym¬ 
bolic  Instruction  Code.  A  procedure- 
level  computer  language  that  is  well- 
suited  for  time-sharing.  BASIC, 


batch  ontiy  modo,  terminal 

developed  at  Dartmouth  College,  is 
probably  one  of  the  easiest  computer 
programming  languages  to  learn  and 
master.  These  attributes  have  allowed 
BASIC  to  be  instrumental  in  the  spread 
of  time-sharing  to  businesses  that  are 
not  within  the  computer  industry. 

basic  codo  —  Same  as  code,  absolute. 

basic  coding  —  See  absolute  coding. 

BASIC  graphic  oxtonsions  —  BASIC 
graphic  extensions  offer  important 
BASIC  extensions,  including:  special 
graphic  primitives,  file  system  data  ac¬ 
cess;  matrices  for  graphic  manipulation; 
string  functions  for  text  handling;  and 
high^evel  interrupts  to  access  the 
processor  whenever  users  need  it. 

BASIC  immodiato  oxocution  modo  — 
A  feature  that  allows  the  user  to  exam¬ 
ine,  modify,  and  control  sections  of  the 
running  program  that  have  been 
stopped  at  selected  points.  This  is  an  aid 
in  program  debugging.  A  single  state¬ 
ment  or  a  small  part  of  a  program  can  be 
executed  immediately  after  being  input. 

basic  linkage  —  A  linkage  that  is  used  re¬ 
peatedly  in  one  routine,  program,  or 
system  and  that  follows  the  same  set  of 
rules  each  time.  See  linkage. 

BASIC,  multiuser  —  Multiuser  BASIC  is  a 
fast  incremental  compiler  developed  for 
use  as  a  conversational  programming 
language.  It  provides  on-line  time- 
shared  access  to  the  microcomputer. 
Several  users  simultaneously  can  de¬ 
velop  programs,  enter  and  retrieve  data, 
examine  files,  and  communicate. 

basic  folocommunications  accoss  mothod 
—  An  access  method  that  permits 
read/write  communications  with  re¬ 
mote  devices.  Abbreviated  BTAM. 

BASIC,  Tiny  — A  language  designed  to  re¬ 
quire  only  a  small  amount  of  memory 
and  to  be  easy  for  children  to  learn  and 
use.  To  this  end,  an  Interpretive  Lan¬ 
guage  (IL)  was  developed.  The  IL  is  a 
language  within  a  language.  It  forms  the 
framework  pr  skeleton  on  which  Tiny 
BASIC  is  built.  One  feature  of  writing  in 
IL  is  that  programs  can  be  more  easily 
rewritten  for  different  microprocessors. 

batch  —  A  group  of  records  or  documents 
considered  as  a  single  unit  for  the  pur¬ 
pose  of  processing. 

batch  data  pracotsing  —  See  batch  proc¬ 
essing. 

batch  ontry  modo,  tormlnol  —  Many  termi¬ 
nals  may  be  operated  in  what  is  com- 
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batching  with  a  control  total 

monly  referred  to  as  a  batch-entry 
mode.  This  means  that  the  operator 
may  form  the  message  within  the  termi¬ 
nal,  perform  editing  as  required,  and 
send  the  entire  text  to  the  computer 
when  satisfied  the  message  is  correct. 
This  method  of  message  formation  is  in 
contrast  to  a  character  mode,  in  which  a 
character  is  immediately  transmitted  to 
the  computer  as  it  is  generated  from  the 
keyboard. 

batching  with  a  control  total  —  In  batching 
with  a  control  total,  some  data  field  that 
is  common  to  all  items  or  documents  is 
accumulated  for  the  control  total  which 
then  becomes  the  basis  for  balancing 
operations  during  processing.  The  con¬ 
trol  field  may  be  an  amount,  a  quantity, 
an  item  code,  an  account  number,  etc. 

batch  input  roader  —  This  is  used  to  effect 
direct  assignment  of  a  sequential  input 
device  to  a  sequence  of  serially  executed 
programs. 

batch  input  i pooler  —  This  is  used  to  effect 
spooled  input  from  a  sequential  input 
device  to  a  sequence  of  programs  which 
may  execute  in  parallel. 

batch  output  spooler  —  This  is  used  to 
effect  spooled  output  to  a  sequential 
output  device. 

batch  process  —  A  sequential-processing 
procedure  that  uses  an  accumulation  or 
group  of  units;  this  is  in  contrast  to  on¬ 
line  processing,  during  which  each  unit 
of  data  or  information  is  processed  im¬ 
mediately  at  the  time  of  presentation  to 
the  top  of  the  processing  sequence. 

botch  processing  —  A  systems  approach  to 
processing  where  a  number  of  similar 
input  items  are  grouped  for  processing 
during  the  same  machine  run. 

batch  processing,  real-time  —  See  real-time 
batch  processing. 

batch,  remote  —  The  method  of  entering 
jobs  for  the  computer  to  perform 
through  a  remote  terminal  as  opposed 
to  normal  batch  processing,  where  in¬ 
putting  the  job  must  take  place  in  the 
computer  center. 

botch  ticket  —  A  control  document  that 
summarizes  the  control  totals  and  iden¬ 
tifies  the  appropriate  group  of  source 
documents. 

batch  total  —  .1- The  sum  of  certain  quan¬ 
tities,  pertaining  to  batches  of  unit  rec¬ 
ords,  used  to  verify  accuracy  of  opera¬ 
tions  on  a  particular  batch  of  records; 
e.g.,  in  a  payroll  calculation,  the  batches 
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BCD  coding 

might  be  departments,  and  batch  totals 
could  be  number  of  employees  in  the 
department,  total  hours  worked  in  the 
department,  total  pay  for  the  depart¬ 
ment.  Batches,  however,  may  be  arbi¬ 
trary,  such  as  orders  received  from  9  am 
to  1 1  am  on  a  certain  day.  2.  Each  or  any 
of  a  number  of  sums  that  can  be  cal¬ 
culated  from  a  series  of  records  which 
are  intended  to  serve  as  aids  to  check 
the  accuracy  of  computer  operations. 

batch  transaction  files  —  Transactions  ac¬ 
cumulated  as  a  batch  ready  for  process¬ 
ing  against  the  master  file. 

batch  transmission,  RFT  systems  —  Trans¬ 
mission  in  which  forms  stored  with 
released  for  transmission  status  code 
are  automatically  batch  transmitted  to 
the  central  site  computer  upon  receipt 
of  the  next  computer  poll.  Optionally, 
on  some  systems,  batcnes  may  be  held 
until  completed  and  released  in  a  group 
of  multiple  batches. 

baud  —  A  technical  term,  originally  used 
to  express  the  capabilities  of  a  telegraph 
transmission  facility  in  terms  of  “modu¬ 
lation  rate  per  unit  of  time  .  .  .”  For 
practical  purposes,  it  is  now  used  inter¬ 
changeably  with  “bits  per  second”  as 
the  unit  of  measure  of  data  flow.  It  was 
derived  from  the  name  Baudot,  after 
whom  the  Baudot  Code  was  named.  Ex¬ 
ample:  If  the  duration  of  audit  is  20  mil¬ 
liseconds,  the  modulation  rate  is  50 
bauds. 

baud  rat®  —  The  transmission  rate,  which 
is  in  effect  synonymous  with  signal 
events  (usually  bits)  per  second.  It  is 
used  as  a  measure  of  serial  data  flow 
between  computers  and/or  communi¬ 
cation  equipment  or  devices. 

bauds,  data  transmitsioii  —  The  measure 
of  the  speed  of  a  transmission.  A  baud 
is  equal  to  one  signal  element  per  sec¬ 
ond. 

B-box  —  Same  as  index  register. 

B-but  — The  second  source  bus  to  the 
ALU  in  many  2-  or  3-bus  microcomput¬ 
ers. 

BCD  (Binary  Cod®d  Dacimal)  —  A  numeri¬ 
cal  representation  in  which  decimal  di¬ 
gits  are  represented  by  binary  numerals. 
The  most  common  binary  code  is  the 
8-4-2“  1.  In  binary  coded  decimal  the 
number  14  would  be  0001  0100. 

BCD  coding  —  A  system  of  representing 
decimal  equivalents  by  a  series  of  four 
binary  digits. 


BCO  (iinary  Coded  Octal) 

BCO  (Binary  Coded  Octal)  —  In  this  sys¬ 
tem,  binary  numbers  are  used  to  repre¬ 
sent  octal  digits  of  an  octal  number.  In 
the  common  4-2-1  octal  code  101 
equals  octal  5. 

BCP  messages  —  Byte  Control  Protocol 
messages.  These  messages  are  transmit¬ 
ted  in  units  called  blocKS.  The  compo¬ 
nents  of  a  transmission  block  include 
several  parts.  The  header  field  contains 
auxiliary  information  that  identifies  the 
address  of  the  message  destination  or 
source,  the  job  number  (if  any),  the  type 
of  message  (data  or  control),  the  control 
action,  and  a  positive  or  negative  ac¬ 
knowledgment  to  ensure  error-free  re¬ 
ception  of  a  previous  message  or  mes¬ 
sages.  Control  actions  are  used  to  reset 
or  initialize  a  secondary  station,  to  ac¬ 
knowledge  good  or  bad  reception  of 
blocks,  to  inquire  why  a  response  or  ac¬ 
knowledgment  has  not  occurred  within 
a  specific  time  period,  or  to  abort  a 
transfer  sequence. 

BCS  —  British  Computer  Society. 

beam  storage  —  Storage  units  which  use 
one  or  more  beams  of  electrons  or  light 
to  gain  access  to  individual  storage  cells 
for  operation.  Most  often,  cathode  ray 
tube  storage. 

beat  —  1 .  One  of  the  fundamental  states 
of  the  control  unit  of  a  computer  or  the 
duration  of  such  a  state.  A  beat  might  be 
designed  to  set  up  a  correct  circuit  to 
perform  a  function,  and  execution  of  it 
might  be  the  next  beat.  The  duration 
might  be  a  single  word  period.  2.  A  time 
measurement  for  a  given  computer 
word  to  pass  a  given  point  as  in  serial 
storage  aelay-lines.  Au  of  the  bits  of  a 
word  must  pass  through  the  input  con¬ 
trol  gate;  the  beat  is  then  the  sum  of  all 
the  bit  times. 

begin  —  A  procedure  delimiter  in  the 
ALGOL  language. 

baginning-of-information  marker  (BIM) 

—  A  reflective  spot  on  the  back  of  a 
magnetic  tape,  I()  feet  from  the  physical 
beginning  of  the  tape,  which  is  sensed 
photoelectrically  to  indicate  the  point 
on  tape  at  which  recording  may  begin. 

beginning  of  tape  control  —  See  beginning 
of  information  marker  (BIM). 

beginning  of  tape  marker  —  See  beginning 
of  information  marker  (BIM). 

beginning  tape  label  —  A  description 
which  appears  at  the  beginning  of  a  tape 
describing  the  content  of  the  tape. 


bias  distortion 

Bell  data  jack  —  A  device  through  which 
modems  may  connect  directly  to  the  tel¬ 
ephone  network  instead  of  through  a 
data  access  arrangement  (DAA),  wmich 
formerly  was  rented  from  the  phone 
companies. 

benchmark  —  A  point  of  reference  from 
which  measurements  can  be  made. 

benchmark  problem  —  1 .  A  problem  to 
evaluate  the  performance  of  computers 
relative  to  each  other.  2.  A  routine  used 
to  determine  the  speed  performance  of 
a  computer.  One  method  is  to  use  one- 
tenth  of  the  time  required  to  perform 
nine  complete  additions  and  one  com¬ 
plete  multiplication.  A  complete  addi¬ 
tion  or  a  complete  multiplication  time 
includes  the  time  required  to  procure 
two  operands  from  storage,  perform  the 
operation  and  store  the  result,  and  the 
time  reauired  to  select  and  execute  the 
required  number  of  instructions  to  do 
this. 

benchmark  routine  —  A  set  of  routines  or 
problems  which  will  help  determine  the 
performance  of  a  given  piece  of  equip¬ 
ment. 

benchmark  te*ti  —  Various  tests  for  assist¬ 
ing  in  measurement  of  product  per¬ 
formance  under  typical  conditions  of 
use.  Typically,  a  program  or  group  of 
programs  can  run  on  several  computers 
for  purposes  of  comparing  speed, 
throughput,  ease  of  conversion,  special 
timing  programs,  etc. 

B  EXCEPT  A  gate  —  Same  as  gate,  B  AND- 
NOT  A. 

bias  —  1 .  The  departure  from  a  reference 
value  of  the  average  of  a  set  of  values.  2. 
An  unbalanced  range  of  error,  i.e.,  hav¬ 
ing  an  average  error  that  is  not  zero.  3. 
An  operating  voltage  applied  to  ele¬ 
ments  of  a  transistor  or  vacuum  tube  to 
set  the  operating  characteristics. 

biaf  check  —  A  means  of  testing  circuits 
for  incipient  or  intermittent  fauures  de¬ 
veloped  by  varying  the  voltages  applied 
to  tne  circuit.  Such  marginal  or  bias 
checks  are  helpful  prior  to  extended  run 
periods. 

bias  distortion  —  1.  Bias  distortion  or  bias 
of  start-stop  teletypewriter  signals  is  the 
uniform  shifting  of  the  beginning  of  all 
marking  pulses  from  their  proper  posi¬ 
tions  in  relation  to  the  beginning  of  the 
start  pulse.  2.  Distortion  affecting  a  two- 
condition  (or  binary)  modulation  (or 
restitution),  in  which  all  the  significant 
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biased  exponent 


binary-coded  choractor 


intervals  corresponding  to  one  of  the 
two  significant  conditions  have  longer 
or  shorter  durations  than  the  corre¬ 
sponding  theoretical  durations, 
biajiod  oxponont  —  See  exponent,  biased, 
bios,  internal  (teletypewriter)  —  The  bias, 
either  marking  or  spacing,  that  may 
occur  within  a  start-stop  tdetypewriter 
receiving  mechanism,  and  which  will 
have  the  same  effect  on  the  margins  of 
operation  as  a  bias  which  is  external  to 
the  receiver. 

bias,  marking  —  A  bias  distortion  which 
lengthens  the  marking  impulse  by  ad¬ 
vancing  the  mark-to-space  transition, 
bias,  ordering  —  1 .  A  check  on  the  exact¬ 
ness  of  the  order  of  alphabetic  words  or 
numerals.  2.  A  unique  characteristic  of  a 
sequence  which  keeps  it  away  from  or 
toward  a  needed,  designed,  or  desired 
order.  In  conseauence,  some  degree  of 
effort  is  required  to  achieve  the  desired 
order  other  than  would  normally  be  ex¬ 
pected,  say,  from  a  random  distribution, 
bias,  spacing  —  A  bias  distortion  which 
lengthens  the  spacing  impulse  by  delay¬ 
ing  the  space-to-mail  transition, 
bias  tost  —  See  bias  check, 
bias  testing  —  See  testing,  marginal, 
bibliography  —  1 .  A  list  of  documents  per¬ 
taining  to  a  given  subject  or  author.  2. 
An  annotated  catalog  of  documents, 
biconditional  gate  —  Same  as  gate,  exclu¬ 
sive  NOR. 

biconditional  statement  —  A  logic  condi¬ 
tion  that  exists  when  two  conditions  are 
either  both  true  or  both  false;  a  logical 
AND  or  NAND  gate, 
bidirectional  —  Pertaining  to  a  type  of  bus 
structure  in  which  a  single  conductor  is 
used  to  transmit  data  or  signals  in  either 
direction  between  a  peripheral  device 
and  a  central  processor  or  memory, 
bidirectional  data  bus  —  A  data  bus  in 
which  digital  information  can  be  trans¬ 
ferred  in  either  direction.  With  refer¬ 
ence  to  some  microcomputers,  the  bidi¬ 
rectional  data  path  bv  which  data  is 
transferred  between  tne  microproces¬ 
sor  chip,  memory,  and  i/o  devices, 
bidirectional  flow  —  Flow  that  can  extend 
over  the  same  flow  lines  in  either  direc¬ 
tion  as  in  flowcharting  by  being  repre¬ 
sented  by  a  single  flowline, 
bidirectional  operation  —  An  operation  in 
which  reading,  writing,  ana  searching 
may  be  conducted  in  either  direction, 

38 


thus  saving  time  and  providing  easy  ac¬ 
cess  to  stored  information, 
bifurcation  —  A  logic  condition  where 
only  two  states  are  possible.  This  is  the 
basic  logic  pattern  of  binary  digital  com¬ 
puters. 

B  ignore  A  gate  —  See  gate,  B  ignore  A. 

B  ignore  A  gate,  negative  —  See  gate,  B 
ignore  A  negative. 

billibit  —  One  billion  bits.  Same  as  kilo- 
megabit. 

billicycle  —  One  billion  cycles, 
billisecond  —  Same  as  nanosecond. 

BIM  —  See  beginning  of  information 
marker. 

B  implies  A  gate,  negative  —  Same  as  gate, 
B  AND-NOT  A. 

binary  —  1 .  A  numbering  system  based  on 
2’s  rather  than  lO’s  which  uses  only  the 
digits  0  and  1  when  written.  2.  A  charac¬ 
teristic,  property,  or  condition  in  which 
there  are  but  two  possible  alternatives; 
e.g.,  the  binary  number  system  using  2 
as  its  base  and  using  only  the  digits  zero 
(0)  and  one  (1).  See  number  system, 
binary  arithmotical  operation  —  An  arith¬ 
metical  operation  with  operands  and  re¬ 
sults  represented  in  binary  notation, 
binary  arithmetic  operation  —  See  arithme¬ 
tic  operation,  binary, 
binary  baud  rate  —  Binary  speed  through 
a  serial  interface  is  traditionally  defined 
as  the  number  of  signal  elements  per 
second.  When  each  element  is  one  bit, 
the  baud  rate  equals  the  number  of  bits 
per  second. 

binary  card  —  See  card,  binary, 
binary  ceil  —  A  cell  of  one  binary  digit  ca¬ 
pacity. 

binary  chain  —  A  series  of  binary  circuits 
existing  in  one  of  two  possible  states 
and  so  arranged  that  each  circuit  can 
affect  or  modify  the  condition  of  the  cir¬ 
cuit  following  it. 

binary  code  —  A  coding  system  in  which 
the  encoding  of  any  data  is  done 
through  the  use  of  bits,  i.e.,  0  or  1. 
binary  code,  cyclic  —  Same  as  code,  cyclic. 

binary-coded  address  —  See  address,  bi¬ 
nary-coded. 

binary-coded  character  —  One  element  of 
a  notation  system  representing  alpha¬ 
meric  characters  such  as  decimal  digits, 
alphabetic  letters,  and  punctuation 
marks,  by  a  predetermined  configura¬ 
tion  of  consecutive  binary  digits. 


binary-coded  daclmal  (BCD) 

binary-coded  decimal  (BCD)  —  Pertaining 
to  a  decimal  notation  in  which  the  indi¬ 
vidual  decimal  digits  are  each  repre¬ 
sented  by  a  binary  code  group;  i.e.,  in 
the  8^-2- 1  coded  decimal  notation, 
the  number  twenty-three  is  represented 
as  0010  0011.  In  pure  binarv  notation, 
twenty-three  is  represented  by  10111. 

binary-coded  decimal  notation  —  A 
method  of  representing  each  figure  in  a 
decimal  number  by  a  four-figured  bi¬ 
nary  number. 

binary-coded  decimal  number  —  A  num¬ 
ber  usually  consisting  of  successive 
groups  of  ngures,  in  which  each  group 
of  four  figures  is  a  binary  number  that 
represents,  but  does  not  necessarily 
equal  arithmetically,  a  particular  figure 
in  an  associated  decimal  number;  e.g.,  if 
the  three  rightmost  figures  of  a  decimal 
number  are  262,  the  three  rightmost 
figure  groups  of  the  binary  coded  deci¬ 
mal  number  might  be  0010,  0110,  and 
0010. 

binary-codod  docimal  roprosontation 
(BCD)  —  A  system  of  representing  deci¬ 
mal  numbers.  Each  aecimal  digit  is 
represented  by  a  combination  of  four 
binary  digits  (bits),  as  follows: 


Binary 

Dedmal 

Binary 

Decimal 

0000 

0 

0101 

5 

0001 

1 

0110 

6 

0010 

2 

0111 

7 

0011 

3 

1000 

8 

0100 

4 

1001 

9 

binary-codad  digit  —  One  element  of  a 
notation  system  for  representing  a  deci¬ 
mal  digit  by  a  fixed  number  of  binary 
positions. 

binary  coda,  danta  —  Particular  binary 
coding  system  which  uses  all  possible 
binary  representations  and  positions. 
The  binary-coded-decimal  notation 
does  not  use  6  of  the  16  possible  pat¬ 
terns  and  thus,  in  effect,  wastes  comput¬ 
ing  space. 

binary-codad  octal  — A  coding  system  in 
which  binary  numbers  are  used  to  rep¬ 
resent  the  octal  digits  of  an  octal  num¬ 
ber. 

binory  countar  —  1 .  A  counter  that  counts 
according  to  the  binary  number  system. 
2.  A  counter  capable  of  assuming  one  of 
two  stable  states. 

binory  digit  —  A  numeral  in  the  binary 


binary  moda 

scale  of  notation.  This  digit  may  be  zero 
(0),  or  one  (1).  It  may  be  equivalent  to 
an  on  or  off  condition,  a  yes,  or  a  no. 
Often  abbreviated  to  “bit.”  Computers 
use  this  kind  of  number  internally.  Fol¬ 
low  the  table  below  by  progressing  geo¬ 
metrically  per  column  right  to  left,  and 
add  the  column  values  where  one  ap¬ 
pears,  i.e.,  7  is  1,  2,  4,  0,  right  to  left. 

Column  Values 


8 

4 

2 

1 

0 

is 

0 

0 

0 

0 

1 

is 

0 

0 

0 

1 

2 

is 

0 

0 

1 

0 

3 

is 

0 

0 

1 

1 

4 

is 

0 

1 

0 

0 

5 

is 

0 

1 

0 

1 

6 

is 

0 

1 

1 

0 

7 

is 

0 

1 

1 

1 

8 

is 

1 

0 

0 

0 

9 

is 

1 

0 

0 

1 

binary  digits,  aguivalant  —  A  comparison 
to  establish  an  equivalency  of  the  num¬ 
ber  of  binary  digit  places  which  are  nec¬ 
essary  to  represent  a  given  number  in 
another  radix,  such  as  decimal  (10). 
Decimal,  octal,  binary-coded-decimal, 
and  straight  binary  are  expressed  with 
the  same  values  but  each  requires  a  diff¬ 
erent  number  of  digit  places  for  the 
same  values. 

binary  olamant  —  An  element  of  data 
which  may  assume  either  of  two  values 
or  states,  i.e.,  0,  1  or  -f ,  — . 
binary  incramantal  raprasantatian  — 
In  this  type  of  incremental  representa¬ 
tion,  the  value  of  an  increment  is  limited 
to  one  of  the  two  values  plus  one  or 
minus  one  for  each  quantum  step.  The 
maximum  positive  rate  of  change  is 
represented  as  a  continuous  string  of 
plus  ones,  and  the  maximum  negative 
rate  of  change  is  a  continuous  stnng  of 
minus  ones. 

binary  logic  —  Digital  logic  elements 
which  operate  with  two  distinct  states. 
The  two  states  are  variously  called  true 
and  false,  high  and  low,  on  and  off,  or  1 
and  0.  In  computers  they  are  repre¬ 
sented  by  two  different  voltage  levels. 
The  level  which  is  more  positive  (or  less 
negative)  than  the  other  is  called  the 
hi^  level,  the  other  the  low  level.  If  the 
true  (1)  level  is  the  most  positive  volt¬ 
age,  such  logic  is  referred  to  as  positive 
true  or  positive  logic, 
binary  moda  —  Operations  using  basic 
machine  arithmetic  may  use  binary 
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binary  normal 


bionics 


mode,  i.e.,  the  number  system  with  a 
base  2,  allowing  only  the  digits  0  and  1, 
in  contrast  to  the  decimal  system  of  base 
10  with  digits,  0,  1,  2 . 9. 

binary  normol  —  Same  as  binary. 

binary  notation  —  See  number,  binary. 

binary  numbar  —  A  number,  usually  con¬ 
sisting  of  more  than  one  figure,  repre¬ 
senting  a  sum  in  which  the  individual 
quantity  represented  by  each  fig^ure  is 
based  on  a  radix  of  two.  The  figures 
used  are  0  and  1 . 

binory  numbar  systam  —  See  binary  num¬ 
ber. 

binary  numaral  —  The  binary  representa¬ 
tion  of  a  number;  e.g.,  0101  is  tne  binary 
numeral  and  “V”  is  the  roman  numeral 
of  the  number  of  fingers  on  one  hand. 

binary  oparotion  —  An  operation  which 
depends  on  the  applications  and  the 
strict  adherence  to  the  rules  of  Boolean 
algebra,  i.e.,  any  operation  in  which  the 
operands  and  results  take  either  one  of 
two  values  or  states  such  as  logic  opera¬ 
tions  on  single  bits. 

binary,  ordinary  —  See  binary. 

binary  pair  —  A  circuit  which  has  two 
states,  each  ret^uiring  an  appropriate 
trigger  for  excitation  and  transition 
from  one  state  to  the  other. 

binory  point  —  That  point  in  a  binary 
number  which  separates  the  integral 
from  the  fractional  part.  It  is  analogous 
to  the  decimal  point  for  a  decimal  num¬ 
ber. 

binory,  pura  —  Same  as  binary. 

binary,  raflactad  —  A  code  using  the  bi¬ 
nary  0  and  1,  and  so  constructed  that 
eacn  successive  code  is  derived  from  its 
predecessor  by  inverting  only  one  bit. 
Reflected  binary  is  a  particular  form  of 
gray  code. 

binory  teal#  (or  numboring  iystom)  — 

A  numbering  system  having  a  radix 
(base)  of  two.  Thus,  only  two  symbols  (0 
and  1)  are  needed. 

binary  soarch  —  A  search  in  which  a  set  of 
items  is  divided  into  two  parts,  where 
one  part  is  rejected,  and  the  process  is 
repeated  on  tne  accepted  part  until  the 
item  with  the  desired  property  is  found. 
(Synonymous  with  dichotomizing 
search.) 

binary  signaling  —  A  communications 
mode  in  which  information  is  passed  by 
the  presence  and  absence,  or  plus  and 
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minus  variations,  of  one  parameter  of 
the  signaling  medium  only. 

binary,  straight  —  Same  as  binary. 

binary  synchronous  communications  — 

Abbreviated  BSC.  A  line  control  proce¬ 
dure  for  communicating.  It  can  be  ex- 
ressed  in  several  data  codes:  8-bit 
BCDIC,  7-bit  USASCII,  or  6-bit  trans¬ 
code.  The  only  requirements  are  that 
the  code  should  include  the  required 
line  control  characters  and  that  these 
characters  should  be  used  according  to 
specified  rules. 

binory  toblo  soorch,  doto-bas#  —  A  binary 
search  table  is  an  ordered  listing;  the 
search  technique  is  to  compare  first  on 
the  midpoint  of  the  table,  and  then  on 
the  midpoint  of  the  half  containing  the 
desired  argument.  The  table  is  succes¬ 
sively  halved  until  the  proper  entry  is 
found.  The  half  containing  the  desired 
argument  can  be  identified  because  the 
table  is  in  ordered  sequence. 

binary-to-dacimal  canvartian  —  Conver¬ 
sion  of  a  binary  number  to  the  equiva¬ 
lent  decimal  number,  i.e.,  a  base  two 
number  to  a  base  ten  number. 

binary  variabl#  —  A  variable  which  as¬ 
sumes  values  in  a  set  containing  exactly 
two  elements,  often  symbolized  as  0  and 
1.  This  is  often  contused  with  double¬ 
value  variable;  e.g.,  y = i  •  (Synon¬ 

ymous  with  two-state  variable.) 

binary-waighfad  arror-datactian  tytlam 

—  This  system  is  based  upon  the  con¬ 
cept  of  assigning  binary-one  values  to 
all  marking  pulses  or  each  code  combi¬ 
nation. 

binary  xaro  —  Contrasted  to  the  only 
other  binary  representation,  1,  the  bi¬ 
nary  zero  represents  the  lack  of  magni¬ 
tude,  and  is  represented  as  the  presence 
or  absence  of  a  punched  hole  in  a  card 
or  tape,  a  metallic  spot,  a  current  or  lack 
of  current,  etc. 

bin,  tap#  —  A  magnetic  tape  storage  de¬ 
vice  with  movable  read/record  heads  or 
fixed  heads  for  each  loop.  The  heads 
and  loops  can  move  to  particular  or  se¬ 
lected  locations  on  a  tape,  thus  provid¬ 
ing  more  rapid  access  time  than  for 
plain  serial  reels  of  tape  which  must  be 
rewound. 

bianicf  —  The  application  of  knowledge 
gained  from  the  analysis  of  living  sys¬ 
tems  to  the  creation  of  hardware  that 
will  perform  functions  in  a  manner  anal- 


bioMfiior 


bit,  proMiict 


ogous  to  the  more  sophisticated  func¬ 
tions  of  the  living  system. 
biosMior^ — A  mechanism  for  detecting 
and  transmitting  biological  data  from  an 
organism  in  a  way  whim  permits  display 
or  storage  of  results, 
bipolar  (unipolar)  —  When  a  logical 
“true”  input  is  represented  by  an  elec¬ 
trical  voltage  polarity  (mposite  to  that 
representing  a  logical  “false”  input,  the 
signal  is  defined  as  bipolar.  If  both 
“true”  and  “false”  inputs  are  repre¬ 
sented  by  the  same  electrical  voltage  po¬ 
larity,  the  signal  is  defined  as  unipolar, 
biquinary  —  A  two-part  representation  of 
a  decimal  digit  consisting  of  a  binary 
portion  with  values  of  0  or  5,  and  a  qui¬ 
nary  portion  with  values  of  0  through  4; 
e.g.,  the  number  7  is  coded  as  12  ^ich 
implies  5  and  2. 

biquinary  coda  —  See  code,  biquinary, 
biquinory  numbor  —  See  number,  biqui¬ 
nary. 

biquinary  systom  —  See  code,  biquinary, 
bistablo  —  Pertaining  to  devices  capable 
of  assuming  either  one  of  two  stable 
states. 

bistablo  latch  —  A  standard  flip-flop  which 
can  be  enabled  to  store  a  logical  1  or  a 
logical  0.  In  basic  use,  one  bistable  latch 
device  is  commonly  used  in  memory 
and  register  circuits  for  the  storage  of 
each  bit. 

bIsync  —  Bisynchronous  transmission,  or 
IBM  Bisync,  is  a  set  of  mnventions  used 
by  IBM  for  controlling  synchronous 
transmission.  These  conventions  are 
rules  and  procedures  for  controlling  the 
message  format  and  line  protocol.  The 
set  of  conventions  adopted  for  structur¬ 
ing  a  single  transmitted  block  of  data  is 
called  the  message  format.  These  con¬ 
ventions  specify  what  data  link  control 
characters  can  be  used  for  starting  and 
ending  a  message.  They  also  specify  the 
type  of  error  checking  to  be  performed, 
which  bytes  are  included  and  which  are 
excluded  in  the  check,  and  the  methods 
for  utilizing  the  data  link  escape  charac¬ 
ter. 

bit  —  I .  A  binary  digit;  hence,  a  unit  of 
data-in  binary  notation.  In  the  binary 
numbering  system,  only  two  marks  (0 
and  1)  are  used.  Each  of  these  marks  is 
called  a  binary  digit.  2.  A  single  pulse  in 
a  group  of  pulses.  3.  A  unit  of  informa¬ 
tion  capacity  of  a  storage  device.  The 
capacity  in  bits  is  the  logarithm  to  the 


base  two  of  the  number  of  possible 
states  of  the  device.  (Related  to  storage 
capacity.) 

bit  bumming  —  The  process  of  trying  to 
squeeze  the  required  software  into  the 
minimum  amount  of  memory  in  a  mi¬ 
crocomputer  system, 
bif,  chack  —  A  binary  check  digit;  often  a 
parity  bit.  (Related  to  parity  check  and 
self-checking  number.) 
bit  cambinatian  ~  Same  as  bit  pattern, 
bif  dantity  —  A  measure  of  the  number  of 
bits  recorded  per  unit  of  length  or  area, 
bit,  flag  —  A  specific  information  bit  that 
indicates  a  type  or  form  of  demarcation 
that  has  been  reached.  This  may  be 
carry,  overflow,  etc.  Generally  the  flag 
bit  refers  to  special  conditions,  such  as 
various  types  of  interrupts, 
bit,  guard  —  A  bit  which  indicates  whether 
a  main  or  disk  memory  word  or  group  of 
words  is  to  be  filed. 

bit,  infarmatian  —  In  data  communication, 
bits  which  are  genuine  data  source  bits 
and  not  those  used  for  error  control  or 
checking  procedures, 
bit  ifiitructianf — ^Instructions  that  test, 
set,  or  reset  any  bit  in  memory  and  may 
be  used  for  setting  flags  and  for  moni¬ 
toring  and  controlling  on-off  functions 
such  as  switches,  relays,  valves,  and  in¬ 
dicators. 

bit  lacatian  —  A  storage  position  on  a  re¬ 
cord  capable  of  storing  one  bit. 
bit  parallal  —  Pertaining  to  a  specific 
method  of  simultaneous  movement  or 
transmission  over  separate  wires  of  all 
bits  in  a  contiguous  set  of  bits, 
bit,  parity  —  A  check  bit  that  indicates 
whether  the  total  number  of  binary  “1” 
digits  in  a  character  or  word  (excluding 
the  parity  bit)  is  odd  or  even.  If  a  “i 
parity  bit  indicates  an  odd  number  of 
^‘1”  digits,  then  a  “0”  bit  indicates  an 
even  number  of  them.  If  the  total  num¬ 
ber  of  “1”  bits,  including  the  parity  bit, 
is  always  even,  the  system  is  called  an 
even-parity  system.  In  an  odd-parity  sys¬ 
tem,  the  total  number  of  “i  ’  bits,  in¬ 
cluding  the  parity  bit,  is  always  odd. 
bit  pattarn  —  A  combination  of  N  binary 
digits  to  represent  2  to  the  N  possible 
choices;  e.g.,  a  3-bit  pattern  represents 
8  possible  combinations, 
bit,  prasanca  —  An  individual  sentinel  bit 
which  appears  in  the  descriptor  to  indi¬ 
cate  that  information  which  is  being 
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blank,  twitching 


referenced  is  in  the  high-speed  storage 
area. 

bit  rata  —  The  rate  at  which  binary  digits, 
or  pulses  representing  them,  pass  a 
given  point  on  a  communications  line  or 
channel.  (Clarified  by  baud  and  channel 
capacity.) 

blt-rat«  ganaratort  —  Devices  that  pro¬ 
vide  the  reference  frequencies  r^uired 
by  serial  interfaces  (TTTY,  UAR T ,  cas¬ 
sette,  modem). 

bit  tariol  —  Pertaining  to  a  method  of  se¬ 
quentially  moving  or  transferring  a  con¬ 
tiguous  set  of  bits  one  at  a  time  over  a 
single  wire,  according  to  a  fixed  se¬ 
quence. 

bit,  larial-by  —  See  serial-by-bit. 

bit,  sign  —  A  binary  digit  used  as  a  sign 
draft. 

bit  signiflcanca  —  The  presence  or  ab¬ 
sence  of  a  bit  in  a  certain  location  of  an 
instruction  word  which  designates  the 
instruction  to  be  of  certain  type,  for  ex¬ 
ample,  zero  vs.  one-address  instruction. 

bits,  informotion  —  Bits  that  are  generated 
by  the  data  source  and  which  are  not 
used  for  error-control  by  the  data-trans- 
mission  system. 

bit  iita  —  A  location  on  magnetic  record¬ 
ing  media  where  a  bit  of  information  is 
stored. 

bit-tllc«  microprocastor  orchitectura  — 

The  basic  architecture  of  a  multiple  bit- 
slice  processor  can  be  split  into  three 
major  blocks:  the  bit  slices,  the  control¬ 
ler,  and  the  control  store.  The  ALU 
(arithmetic-logic  unit)  and  the  MAR 
(memory  address  register)  are  usually 
combined  into  a  sin^e  circuit  referred 
to  as  a  bit  slice.  Typically,  bit-slice  chips 
are  2  bits  or  4  bits  wide.  Bit  slices  can  be 
cascaded  to  create  word  lengths  tailored 
to  the  application.  For  example,  if  an 
application  requires  a  14-bit  word, 
seven  2-bit  slices  can  be  cascaded  to¬ 
gether. 

bits,  punctuation  —  The  use  of  a  variable- 
length  data  format  requires  that  there 
be  a  method  of  indicating  the  actual 
length  of  a  unit  of  information.  This  re¬ 
quirement  is  fulfilled  by  two  punctua¬ 
tion  bits  associated  with  each  memory 
location.  These  bits  can  constitute  a 
word  mark — used  to  define  the  length  of 
a  field;  an  item  mark — used  to  define  the 
length  of  an  item;  or  a  record  mark — 
used  to  define  the  length  of  a  record. 

bits,  sarvica  —  Such  overhead  bits  which 
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are  not  check  bits,  as,  for  example,  re¬ 
quest  for  repetition,  numbering  se¬ 
quence,  others. 

bits,  string  of  —  It  is  most  common  and 
conventional  to  add  a  string  of  bits  at 
the  end  of  a  block,  in  magnetic  tapes,  to 
allow  a  parity  check  in  the  columns  of 
the  entire  block  or  record, 
bit,  stop  —  The  last  element  of  a  character 
designed  for  asynchronous  serial  trans¬ 
mission  that  defines  the  character  space 
immediately  to  the  left  of  the  most  sig¬ 
nificant  character  in  accumulator  stor¬ 
age. 

bit  stroom  —  This  is  a  term  used  regularly 
in  conjunction  with  transmission  meth¬ 
ods  in  which  character  separation  is  ac¬ 
complished  by  the  terminal  equipment, 
and  the  bits  are  transmitted  over  the  cir¬ 
cuit  in  a  consecutive  line  of  bits, 
bit  ttroam  tranimlffion  —  The  method  of 
transmitting  characters  at  fixed  time  in¬ 
tervals.  No  stop  and  start  elements  are 
used,  and  the  bits  making  up  the  charac¬ 
ters  follow  each  other  without  pause, 
bit  string  —  A  one-dimensional  array  of 
bits  ordered  by  reference  to  the  rela¬ 
tions  between  adjacent  numbers, 
black  box  —  A  generic  term  used  to  de¬ 
scribe  an  unspecified  device  which  per¬ 
forms  a  special  function  or  in  wriich 
known  inputs  produce  known  outputs 
in  a  fixed  relationship  (computer), 
blank  —  1 .  A  regimented  place  of  storage 
where  data  may  be  stored,  e.g.,  a  loca¬ 
tion  in  a  storage  medium.  (Synonymous 
with  space.)  2.  A  character  on  a  printer 
used  to  indicate  an  output  space  in 
which  nothing  is  printed.  3.  A  condition 
of  “no  information  at  all’’  in  a  given  col¬ 
umn  of  a  punched  card  or  in  a  given 
location  in  a  perforated  tape.  In  the  case 
of  tape,  the  teed  hole  is  perforated  but 
no  intelligence  is  perforated  into  the 
same  vertical  column.  In  some  cases, 
however,  processing  equipment  may  be 
programmed  to  recognize  a  blank  and 
peirorm  certain  functions  as  with  other 
codes. 

blank  charactar  —  Any  character  or  cha¬ 
racters  used  to  produce  a  character 
space  on  an  output  medium, 
blank  daleter  —  A  device  that  eliminates 
the  receiving  of  blanks  in  perforated 
paper  tape. 

blank  instrucfion  —  See  instruction, 
dummy. 

blank,  twitching  —  A  specific  range  of  val- 


blank-trciiisiiiission  t«tt 


block,  ovont  control 


ues  in  which  the  incoming  signal  can  be 
altered  without  also  changing  the  out¬ 
going  response.  (Synonymous  with 
dead  band  and  dead  zone.) 

blonk-tronsmlition  tost  —  This  feature  al¬ 
lows  the  checking  of  any  data  field  for  all 
blank  positions.  As  a  computer  control, 
it  can  be  used  to  prevent  the  destruction 
of  existing  records  in  storage,  indicate 
when  the  last  item  from  a  spread  card 
has  been  processed,  skip  calculation  if  a 
rate  or  factor  field  is  blank,  etc. 

blast  —  The  release  of  various  specified 
areas  or  blocks  of  either  main  or  auxil¬ 
iary  storage  no  longer  needed  by  an  op¬ 
erational  program.  This  type  program 
will  execute  a  blast  macroinstruction 
which  causes  the  control  program  to  re¬ 
turn  the  address  of  the  area  blasted  to 
its  list  of  storage  available  for  use  by 
future  operational  programs. 

bleed,  ink  —  See  ink  bleed 

blind  (unblind)  —  The  selective  control¬ 
ling  of  a  transmission  printer  or  reper¬ 
forator.  Example:  used  to  prevent  prices 
from  typing  on  a  receiving  teletype¬ 
writer. 

B-line  —  Same  as  index  register. 

blinking  cursor  —  The  cursor  is  sometimes 
designed  to  blink  at  1  to  6  Hz  to  attract 
the  operator’s  attention.  Its  controls  can 
lie  in  hardware  or  software,  and  include 
home  (top  left  position  on  the  screen), 
left  (one  character  to  the  left),  right  (one 
character  to  the  right),  up  (one  row  up), 
down  (one  row  down),  and  return  (left 
position  on  the  next  lower  row)  func¬ 
tions.  Variations  are  numerous,  how¬ 
ever. 

block  —  1 .  A  collection  or  group  of  words, 
records,  or  characters  whicn  are  han¬ 
dled  as  a  single  unit.  In  real-time  sys¬ 
tems,  blocks  are  used  to  describe  input- 
/output  or  working  storage  areas  in 
main  storage.  A  file  storage  block  is 
often  callecTa  “physical  record.”  2.  The 
set  of  locations  or  tape  positions  in 
which  a  block  of  words,  as  defined 
above,  is  stored  or  recorded.  3.  A  circuit 
assemblage  which  functions  as  a  unit, 
e.g.,  a  circuit  building  block  of  standard 
design,  and  the  logic  block  in  a  sequen¬ 
tial  circuit. 

block  accost,  doto-baso  —  Block  access  re¬ 
lates  to  the  grouping  of  records  into 
physical  blocks  during  the  mapping  of  a 
rile  onto  a  storage  medium.  Blocks  rep¬ 
resent  the  physical  view  of  data.  For 
those  programs  that  do  not  require  sys¬ 


tem  support  of  logical  access  to  records, 
it  is  possible  to  read  and  write  physical 
blocks. 

block,  analysis  —  A  relocatable  part  of  the 
computer  storage  in  which  program 
testing  or  statistical  data  are  stored 
which  can  later  be  used  to  analyze  the 
performance  of  the  system.  During  pro¬ 
ram  testing  there  may  be  an  analysis 
lock  for  each  transaction  in  the  system, 
and  when  the  transaction  leaves  the  sys¬ 
tem  this  block  is  dumped  into  a  file  or 
tape. 

block  chack  characters  —  Abbreviated 
BCC.  Line  control  procedures  include 
the  generation,  transmission,  and  test¬ 
ing  of  check  bits.  These  check  bits,  often 
called  block  check  characters,  make  up 
the  trailer  field  of  the  transmission 
block.  They  are  generated  by  a  checking 
algorithm  that  is  usually  applied  to  the 
information  field  of  a  block. 

block,  control  —  A  storage  location  which 
contains  information  in  condensed,  for¬ 
malized  form  necessary  for  the  control 
of  a  task,  function,  or  operation. 

block,  data-sot  control  —  See  data-set  con¬ 
trol  block. 

block  diagram —  1.  A  sequential,  graphic 
representation  of  operations  of  the  vari¬ 
ous  computer  machines  through  the  use 
of  symbols  which  represent  functional 
steps  rather  than  the  physical  structural 
details.  The  block  diagram  is  usually  the 
gross  or  macro  diagram  for  the  entire 
integrated  svstem  or  large  application 
areas.  Flowcharts  then  provide  the  spe¬ 
cific  detail  of  various  operations.  2.  A 
graphical  representation  of  the  hard¬ 
ware  in  a  computer  system.  The  primary 
purpose  of  a  block  diagram  is  to  indicate 
the  paths,  along  with  information  and¬ 
/or  control  flows,  between  the  various 
parts  of  a  computer  system.  It  should 
not  be  confused  with  the  term  flow¬ 
chart. 

block,  ontry  —  See  entry  block. 

blockoHo  —  A  subdivision  of  a  group  of 
consecutive  machine  words  transferred 
as  a  unit,  particularly  with  reference  to 
input  and  output. 

block,  ovont  control  —  A  unique  informa¬ 
tion  (control)  block  designed  to  control 
status  of  operations  which  are  waiting 
for  an  act  or  special  signal  to  happen; 
i.e.,  processing  may  be  halted  until  one 
or  more  events  occur.  Usually  a  WAIT 
macroinstruction  is  involved. 
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block  gap 

block  gap — ^The  space  and/or  distance 
between  particular  blocks  of  data  or  in¬ 
structions  on  a  tape  or  other  storage 
medium  left  blank  in  order  to  separate 
blocks  of  data.  Insertion  of  such  blanks 
by  programmers  or  by  automatic  means 
is  to  fix  block  iengtns.  Tapes  can  be 
stopped,  for  example,  or  tney  can  be 
brought  up  to  standard  speed  again, 
within  such  gaps. 

block  gops,  cossotto  —  Placement  of  data 
onto  the  recordable  region  of  a  cassette 
tape  is  organized  into  units  called  files. 
Adjacent  files  are  separated  by  file  gaps, 
which  are  generated  under  software 
control.  Each  file  consists  of  one  or 
more  blocks  separated  by  block  gaps. 
Block  gaps  are  generated  automatically. 
Each  Block  consists  of  one  or  more 
bytes  of  data  and  two  cyclic  redundancy 
check  (CRC)  bytes.  Under  program 
control,  the  CRC  bytes  are  appended 
when  a  block  is  written  and  checked 
when  a  block  is  read. 

block  ignore  character  —  See  character, 
block  ignore. 

blocking  —  To  efficiently  decrease  the 
number  of  starts  and  stops;  a  combining 
of  two  or  more  items  or  groups  of  items. 

blocking  data,  ANSI  —  It  is  usually  conve¬ 
nient  to  organize  data  on  tape  into 
words,  blocks,  and  files.  Tapes  are 
gapped  periodically  for  this  purpose, 
which  permits  reading  equipment  to 
stop  off  data  as  well  as  to  frame  or  refer¬ 
ence  the  serial  data  stream.  The  stan¬ 
dard  ANSI  format  is  a  block-oriented 
system  in  which  data  is  recorded  in 
base  encoding  with  72  characters  per 
lock  and  space  in  the  block  for  con¬ 
trol  characters  (line  feed  and  carriage 
return,  etc.)  and  a  preamble  and  post¬ 
amble.  Each  block  is  separated  by  at 
least  6  inches  of  gap  which  frames  the 
data. 

blocking  factor  —  The  limit  of  the  data 
records  which  can  be  contained  in  a 
given  block  on  tape. 

block,  input  —  1 .  A  section  of  internal  stor¬ 
age  of  a  computer  reserved  for  the  re¬ 
ceiving  and  processing  of  input  infor¬ 
mation.  (Synonymous  with  input  area.) 
2.  An  input  buffer.  3.  A  block  of  com¬ 
puter  words  considered  as  a  unit  and 
intended  or  destined  to  be  transferred 
from  an  external  source  or  storage  me¬ 
dium  to  the  internal  storage  of  the  com¬ 
puter. 

block  longth  —  The  total  number  of  rec- 
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block,  standby 

ords,  words,  or  characters  contained  in 
one  block. 

block  loading  —  A  technique  for  program 
loading  in  which  the  control  sections  of 
the  program  or  program  segment  are 
loaded  into  adjacent  positions  in  the 
main  memory. 

blockmark  —  A  storage-indicator  mark 
which  indicates  the  end  of  a  block  of 
data  that  would  be  written  on  tape  for  a 
processor  that  handles  variable-length 
Blocks  on  tape. 

block,  mossago  roforonco  —  The  storage 
areas  and  working  storage  set  aside  by 
the  system  when  more  than  one  mes¬ 
sage  is  being  processed  in  parallel  by 
the  system.  This  message  reference 
block  is  associated  with  that  message  so 
long  as  it  registers  in  the  computer  for 
processing. 

block,  ordor  —  1 .  A  group  of  computer 
words  or  a  record  being  transferred  out 
of  the  equipment.  2.  A  section  of  stor¬ 
age  reserved  to  handle  such  outputs. 

block,  output  —  1 .  A  block  of  computer 
words  considered  as  a  unit  and  intended 
or  destined  to  be  trpsferred  from  an 
internal  storage  medium  to  an  external 
destination.  2.  A  section  of  internal  stor¬ 
age  reserved  for  storing  data  which  are 
to  be  transferred  out  of  the  computer. 
(Synonymous  with  output  area.)  3.  A 
block  used  as  an  output  buffer. 

block  parity  system  —  A  system  of  using 
an  additional  bit  to  a  block  of  informa¬ 
tion  to  detect  single-bit  errors  in  the 
whole  block. 

block  record  —  A  specific  storage  area  of 
fixed  size  which  usually  contains  a  main 
memory  or  file  storage,  organized  into 
standard  blocks  to  allow  more  flexibility 
in  storage  allocation  and  control. 

blocks  —  Records  are  transferred  to  and 
from  magnetic  tapes  in  the  form  of 
blocks  (sometimes  called  physical  rec¬ 
ords).  A  block  (physical  record)  may 
contain  one  or  more  records  (logical). 
Records  may  be  reduced  to  blocKs  on 
tape  to  reduce  the  acceleration  and  de¬ 
celeration  time. 

block  sort  —  A  sort  of  one  or  more  of  the 
most  significant  characters  of  a  key  to 
serve  as  a  means  of  making  workable 
sized  groups  from  a  large  volume  of  rec¬ 
ords  to  be  sorted. 

block  splitting  —  See  cellular  splitting. 

block,  standby  —  A  location  always  set 
aside  in  storage  for  communication  with 


block,  storage 

buffers  in  order  to  make  more  efficient 
use  of  such  buffers. 

block,  storage  —  A  portion  or  section  of 
storage  usually  within  a  storage  area.  A 
storage  block  is  considered  a  single  ele¬ 
ment  for  holding  a  specific  or  fixed 
number  of  words. 

block  structure  —  A  technique  allowing 
program  segmentation  into  blocks  of  in¬ 
formation  or  subroutines  of  a  total  pro¬ 
gram. 

block,  table  —  A  distinct  portion  or  subset 
of  a  table  of  data  or  instructions,  usually 
specifically  identified  for  more  conve¬ 
nient  access. 

block  transfer  —  The  conveyance  of  a 
group  of  consecutive  woras  from  one 
place  to  another. 

block,  variable  —  In  a  variable  block  the 
number  of  characters  in  the  block  is  de¬ 
termined  by  the  programmer  (usually 
between  some  practical  limits). 

blue  ribbon  program  —  Same  as  program, 
star. 

BNF  —  Abbreviation  for  Backus  normal 
form. 

board  —  An  electrical  panel  which  can  be 
altered  with  the  addition  or  deletion  of 
external  wiring.  Also  known  as  a  plug¬ 
board,  panel,  or  wire  board. 

board,  control  —  Same  as  control  panel. 

board,  plotting  —  The  flat  surface  unit  of  a 
plotter;  that  part  of  a  plotting  machine 
or  unit  on  which  plots,  curves,  or  dis¬ 
plays  of  lines,  diagrams,  symbols,  etc., 
are  transferred  or  transformed.  The 
plotting  board  is  the  output  section  of 
the  total  plotter  machine  displaying  the 
results  of  the  plotter’s  manipulation  of 
analog  or  digital  data,  usually  for 
human  use. 

board,  plug  —  See  plugboard  computer. 

board,  problom  —  See  plugboard  com¬ 
puter. 

board,  wiring  —  See  plugboard  computer. 

book  —  A  particular  large  segment  of 
memory  most  often  used  in  virtual 
memory  addressing. 

book,  documontation  —  All  the  material 
needed  to  document  a  computer  appli¬ 
cation,  including  problem  statement, 
flowcharts,  coding,  and  operating  in¬ 
structions. 

bookkooping  oporafion  —  Same  as 
housekeeping. 


Boolean  operation,  dyadic 

book,  run  —  Material  needed  to  code  doc¬ 
ument  a  computer  application,  includ¬ 
ing  problem  statement,  flowcharts,  cod¬ 
ing,  and  operating  instructions. 

Boolean  —  Pertaining  to  the  algebra  de¬ 
veloped  by  George  Boole. 

Boolean  add  —  Same  as  gate,  OR. 

Boolean  algebra  —  An  algebra  named  for 
George  Boole.  This  algebra  is  similar  in 
form  to  ordinary  algebra,  but  with 
classes,  propositions,  one-of-circuit  ele¬ 
ments,  etc.,  for  variables  rather  than 
data  values.  It  includes  the  operators 
AND,  OR,  NOT,  EXCEPT,  IF,  THEN. 

Boolean  calculus  —  Boolean  algebra 
modified  to  include  time.  Thus,  such  ad¬ 
ditional  operators  as  after,  while,  hap¬ 
pen,  delay,  before,  etc.,  are  provided.  It 
IS  concerned  with  binary-state  changes 
with  time  (triggers,  delay  lines). 

Boolean  complement  —  Same  as  gate, 
NOT. 

Boolean  connective  —  A  symbol  between 
two  operands  or  before  the  operands. 
Such  symbols  are  for  exclusion,  con¬ 
junction,  nonequivalence,  disjunction, 
etc. 

Boolean  logic  —  A  mathematical  analysis 
of  logic.  Applications  of  Boolean  logic 
include  information  retrieval  and  cir¬ 
cuit-switching  designs. 

Boolean  operation  —  A  logic  or  math  ma¬ 
nipulation,  association,  or  operation 
which  uses  or  applies  the  rules  of  Boo¬ 
lean  algebra.  The  operands,  states,  or 
results  assume  either  one  of  two  values, 
conditions,  or  states  when  determined 
or  evaluated  as  to  which  of  such  two 
states  is  in  being  or  to  be  assumed,  by 
either  of  the  two  variables  or  expres¬ 
sions,  such  as  on/ofF;  go/no-go,  zero- 
/one;  etc. 

Boolean  operation,  binary  —  A  specific 
Boolean  operation  on  two  operands, 
the  result  of  which  dq^ends  upon  both 
of  them.  The  results  from  each  of  four 
possible  combinations  of  values  p  and  q 
form  a  truth  table,  or  Boolean  operation 
table. 

Boolean  operation,  dyadic  —  An  opera¬ 
tion  in  Boolean  algebra  performed  on 
or  with  two  operands  and  in  which  the 
result  is  dependent  upon  both  of  them. 
Operations  on  or  with  two  operands  are 
usually  represented  with  connective 
symbols  written  between  them.  ...  as 
“union”  or  other  Boolean  connectives. 
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Boolean  operation,  monadic 

Such  connective  operands  or  opera¬ 
tions  are  most  often  related  to  Boolean 
truth  tables. 

Boolean  operation,  monadic  —  An  opera¬ 
tion  performed  on  one  operand. 

Boolean  operation  table  —  A  table  which 
shows  the  value  of  the  results  from  each 
of  four  possible  combinations  of  values 
p  and  q.  This  is  synonymous  with  truth 
table,  but  Boolean  operation  table  is  the 
preferred  use  in  electronic  data  process¬ 
ing  procedures. 

Boolean  variable  —  The  use  of  two-valued 
Boolean  algebra  to  assume  either  one  of 
the  only  two  values  possible.  Examples: 
true  or  false;  on  or  off;  open  or  closed. 
Basically,  all  digital  computers  use  the 
two-state  or  two-variable  Boolean  alge¬ 
bra  in  construction  and  operation. 

bootleg  program  —  See  program,  bootleg. 

bootstrap  —  1 .  A  technique  or  device  de¬ 
signed  to  bring  itself  into  a  desired  state 
by  means  of  its  own  action.  For  exam¬ 
ple,  a  machine  routine  whose  first  few 
instructions  are  sufficient  to  bring  the 
rest  of  itself  into  the  computer  from  an 
input  device.  This  usually  involves  ei¬ 
ther  the  manual  entering  of  a  few  in¬ 
structions,  or  the  use  of  a  special  key  on 
the  console.  2.  A  brief  developer  sub¬ 
routine  which,  while  in  storage,  controls 
the  computer  to  read  in  other  data  such 
as  a  loading  routine,  after  control  has 
been  transferred  to  it. 

bootstrap  input  program  —  Very  popular 
programs  which  have  simple  preset 
computer  operations  to  facilitate  infor¬ 
mation  or  program  input  reading  and 
which  also  contain  instructions  to  be 
read  until  the  program  is  assembled  or 
executed;  i.e.,  one  instruction  pulls 
other  preset  instructions. 

bootstrap  loador  —  A  subroutine  which  is 
usually  automatic  and  built  into  the 
hardware  of  the  computer,  which  is  ca¬ 
pable  of  initiating  the  reading  of  an¬ 
other  subroutine  whose  first  instruc¬ 
tions  are  designed  to  bring  in  the  rest  of 
the  subroutine  and  thus  initiate  the  total 
program  schedule. 

bootstrap  loading  routino  —  See  loading 
routine  (bootstrap). 

bootstrap  momory  —  The  bootstrap  mem¬ 
ory  is  a  time-saving  device  built  into  the 
main  computer.  One  consists  of  sixteen 
30-bit  words  of  wired  storage.  It  is  pro¬ 
grammed  (wired)  to  fit  the  specialized 
needs  of  various  computer  users.  The 
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boundary,  character 

program  and  words  in  the  bootstrap 
memory  cannot  be  altered  by  the  com¬ 
puter  but  can  be  manually  changed 
when  necessary.  The  purpose  of  the 
bootstrap  memory  is  to  provide  for  the 
automatic  reading  of  new  programs  into 
the  computer,  with  protection  against 
erasing  its  vital  instructions  (some  com¬ 
puters). 

bootstrapping,  communication  lino  — 

Some  of  the  computing  systems  at  the 
end  of  lines  for  which  the  line-control 
procedure  is  used  will  have  their  soft¬ 
ware  loaded  and  the  system  restarted 
via  the  communications  line.  This  start¬ 
ing  up  of  an  inoperative  system  is  called 
“bootstrapping.”  The  bootstrap  proce¬ 
dure  can  be  part  of  the  line  control  pro¬ 
cedure  or  it  can  be  embedded  in  the  text 
field. 

bootstrap  routine,  tape  —  Some  load  tapes 
have,  as  the  first  block,  a  bootstrap  rou¬ 
tine  which  serves  to  bring  in  the  remain¬ 
der  of  the  resident  and  various  other 
parts  of  the  system.  The  bootstrap  rou¬ 
tines  also  provide  a  simple  card  load 
routine,  a  panic  dump,  and  a  method  of 
patching  the  resident  system  prior  to 
writing  it  to  drum. 

BOP  mossagos  —  Abbreviation  for  Bit 
Oriented  Protocol  messages.  They  are 
transmitted  in  frames,  ana  all  messages 
adhere  to  one  standard  frame  format. 

bore  —  Inside  diameter  of  the  hub  on  a 
tape  reel. 

B  OR-NOT  A  goto  —  See  gate,  B  OR-NOT 
A. 

borrow  —  An  arithmetically  negative 
carry.  It  occurs  in  direct  subtraction  by 
raising  the  low  order  digit  of  the  minu¬ 
end  by  one  unit  of  the  next  higher  order 
digit;  e.g.,  when  subtracting  67  from  92, 
a  tens  digit  is  borrowed  from  the  9,  to 
raise  the  2  to  a  factor  of  12;  the  7  of  67 
is  then  subtracted  from  the  12  to  yield  5 
as  the  units  digit  of  the  difference;  the  6 
is  then  subtracted  from  8,  or  9  —  1 ,  yield¬ 
ing  2  as  the  tens  digit  of  the  difference. 

BOT,  cartrldgo  —  Abbreviation  for  Begin¬ 
ning  Of  Tape.  The  point  to  which  a  car¬ 
tridge  tape  is  rewound. 

bound  —  The  upper  or  lower  limit  of  val¬ 
ues  that  can  oe  permitted. 

boundory,  byte  —  In  an  IBM  360  system, 
any  core  address  within  the  computer. 

boundary,  charactor  —  1 .  A  real  or  imagi¬ 
nary  rectangle  which  serves  as  a  bound¬ 
ary,  in  character  recognition,  between 


boundory  register 


branch-on  indicator 


consecutive  characters  or  successive 
lines  on  a  source  document.  2.  A  charac¬ 
ter  recognition  term  indicating  the  larg¬ 
est  rectangle  with  a  side  parallel  to  the 
reference  edge  of  the  document.  Each 
of  the  sides  of  this  rectangle  is  tangent 
to  the  printed  outline  of  a  particular 
character. 

boundary  register  —  A  special  register 
used  in  a  multiprogrammed  system  to 
designate  the  upper  and  lower  ad¬ 
dresses  of  each  user’s  program  block  in 
the  main  memory, 
bound,  tape  —  Same  as  tape  limited, 
box  —  In  a  programming  flow  chart,  a 
logical  unit  of  computer  programming 
surrounded  by  a  rectangle  and  treated 
as  a  unit. 

box,  B - See  index  register. 

box,  decision  —  The  symbol  used  in  flow¬ 
charting  to  indicate  a  choice  or  branch¬ 
ing  in  the  information-processing  path. 

box,  loop  —  A  specific  register  used  as  an 
index  register  but  only  to  modify  in¬ 
structions  immediately  prior  to  their  ex¬ 
ecution.  For  example,  a  number  or  sym¬ 
bol  is  addended  to  an  instruction  as  the 
last  step  before  the  instruction  is  ex¬ 
ecuted  and  the  instruction  is  thus 
modified,  but  without  changing  the  in¬ 
struction  as  it  is  stored  in  memory, 
box,  stunt  —  A  device  used  in  teleprinters 
to  perform  nonreadout  functions  such 
as  carriage  return,  line  feed,  ring  signal 
bell,  answer  cdc’s  and  tsc’s,  etc. 
box,  universal  button  —  See  button  box, 
universal. 

bps  —  Abbreviation  for  Bits  Per  Second. 
In  serial  transmission,  the  instanta¬ 
neous  bit  speed  with  which  a  device  or 
channel  transmits  a  character. 

BPS  —  Abbreviation  for  basic  program¬ 
ming  support.  BPS  card  and  BPS  tape 
systems  are  the  two  simplest  and  small¬ 
est  operating  systems  available  for 
main-line  IBM  System  360  computers, 
branch —  1.  To  depart  from  the  normal 
sequence  of  executing  instruction  in  a 
computer.  (Synonymous  with  jump.)  2. 
A  machine  instruction  that  can  cause  a 
departure  as  in  definition  1.  (Synony¬ 
mous  with  transfer.)  3.  A  sequence  of 
instructions  that  is  executed  as  a  result 
of  a  decision  instruction.  4.  The  selec¬ 
tion  of  one,  two,  or  more  possible  paths 
in  the  flow  of  control  based  on  some 
criterion.  The  instructions  which  mech¬ 
anize  this  concept  are  sometimes  called 


branch  instructions;  however,  the  terms 
transfer  of  control  and  jump  are  more 
widely  used. 

branch  calling  —  Same  as  calling  sequence. 

branch,  computed — ^A  common  example 
is  the  GO  TO  NiNgNg  . . .  Nj.  Branching 
occurs  to  N|,  depending  on  the  com¬ 
puted  current  value  of  1.  Assigned 
branches  of  the  form  GO  TO  1,  where 
1  is  an  assigned  address,  may  also  be 
available. 

branch,  conditional  —  An  instruction 
which  is  interpreted  as  an  unconditional 
transfer  if  a  specified  condition  or  set  of 
conditions  is  satisfied.  If  the  condition  is 
not  satisfied,  the  instruction  causes  the 
computer  to  proceed  in  its  normal  se¬ 
quence  of  control.  A  conditional  trans¬ 
fer  also  includes  the  testing  of  the  con¬ 
dition. 

branch  group  instruction  —  Instruction  in¬ 
cluding  the  conditional  and  uncondi¬ 
tional  jump  instructions,  subroutine  call 
instructions  for  maintaining  the  stack, 
and  internal  control  flags. 

branching  —  A  computer  operation,  simi¬ 
lar  to  switching,  where  a  selection  is 
made  between  two  or  more  possible 
courses  of  action  depending  upon  some 
related  fact  or  condition. 

branch  instruction  —  An  instruction  to  a 
computer  that  enables  the  programmer 
to  instruct  the  computer  to  choose  be¬ 
tween  alternative  suprograms,  depend¬ 
ing  upon  the  conditions  determined  by 
the  computer  during  the  execution  of 
the  program.  (Synonymous  with  trans¬ 
fer  instruction.) 

brpnch  instruction  conditions — ^The  deci¬ 
sion-making  instruction  which,  on  ap¬ 
propriate  conditions,  forces  a  new  ad¬ 
dress  into  the  program  counter  (PC). 
The  conditions  may  be  a  zero  result, 
overflow  on  add,  an  external  flag  raised, 
and  hundreds  more.  One  of  two  alter¬ 
nate  program  segments  in  the  memory 
is  chosen,  depending  upon  the  results 
obtained. 

branch  Instruction  test  —  Most  such  in¬ 
structions  are  of  the  testing  type;  i.e,,  if 
some  arithmetic  relation  is  satisfied, 
such  as  X  being  greater  than  A  or  less 
than  A,  then  a  jump  or  branch  will  occur 
to  some  specified  instruction,  where  X  is 
usually  the  contents  of  a  machine  regis¬ 
ter. 

branch-on  indicator  —  See  indicator, 
branch-on. 
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br«ak,  trantcription 


branch-on  switch  sotting 

bronch-on  switch  sotting  —  Branching  is 
often  designed  by  the  use  of  certain 
memory  locations  or  index  registers  to 
set  the  value  of  the  switches.  The  pre¬ 
setting  of  a  switch  may  cause  the  pro¬ 
gram  to  branch  to  the  appropriate  one 
of  N  points,  where  N  is  tne  number  of 
possiole  switch  settings. 

branchpoint  —  A  point  in  a  routine  where 
one  of  two  or  more  choices  is  selected 
under  control  of  the  routine. 

branchr  unconditional  —  An  instruction 
which  switches  the  sequence  of  control 
to  some  specified  location.  (Synony¬ 
mous  with  unconditional  jump,  and  un¬ 
conditional  transfer  of  control.) 

broadboard  —  Developmental  or  proto¬ 
type  version  of  a  circuit.  Solderless 
sockets  and  bus  strips  in  modular  form 
are  often  used  to  create  ey)andable  ma¬ 
trices  for  placement  of  ICs,  capacitors, 
resistors,  and  so  forth  for  computer  sys¬ 
tems. 

braadboard,  Infaliigant  —  A  unit  designed 
for  the  development  of  discrete  logic, 
i/o  interfacing,  memory  systems,  and 
microcomputer  circuits.  It  is  often  sup¬ 
plied  as  a  complete  integrated  package; 
the  console  connects  directly  to  the  mi¬ 
crocomputer,  allowing  circuits  to  be  im¬ 
plemented  in  hardware  and  transferred 
to  software  in  a  step-by-step  manner. 
Hardware-software  tradeoffs  can  be 
studied  and  circuit  designs  tested  exten¬ 
sively  since  the  computer  and  bread¬ 
board  communicate  via  the  programma¬ 
ble  parallel  i/o  board  of  the  computer. 

braak  — To  break,  in  a  communication 
circuit,  the  receiver  user  interrupts  the 
sending  user  and  takes  control  of  the 
circuit.  The  term  is  used  especially  in 
connection  with  half-duplex  telegraph 
circuits  and  two-way  telephone  circuits 
equipped  with  voice-operated  devices. 

braak  kay  —  On  some  systems,  a  device 
that  forces  an  interrupt  of  incoming 
messages  when  used  with  half-duplex 
systems.  The  transmission  line  is  field 
low  as  long  as  the  key  is  depressed.  The 
key  is  included  for  compatibility  with 
half-duplex  systems. 

braakpaint  —  1 .  A  point  in  a  program  as 
specified  by  an  instruction,  instruction 
cligit,  or  other  condition,  where  the  pro¬ 
gram  may  be  interrupted  by  external  in¬ 
tervention  or  by  a  monitor  routine.  2,  A 
point  in  a  computer  program  at  which 
conditional  interruption,  to  permit  vi¬ 
sual  check,  printing  out,  or  other  analyz- 
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ing,  may  occur.  Breakpoints  are  usually 
used  in  debugging  operations, 
braakpoinf  card,  davalepmant  fystamt 
—  In  some  systems,  the  breakpoint  card 
monitors  the  system  bus  and  halts  exe¬ 
cution  of  a  user’s  program  if  a  user- 
specified  transaction  occurs.  The  user 
may  specify  that  a  break  should  occur 
on  any  combination  of  the  following 
transactions  on  some  systems:  reaa, 
memory  write,  i/o  port  read,  i/o  port 
write.  In  addition,  the  user  may  specify 
that  the  selected  transactions  have  spe¬ 
cified  addresses  or  data  bus  bit  patterns, 
breakpoint,  conditional  —  A  breakpoint  at 
which  the  routine  may  be  continued  as 
coded  if  desired  conditions  are  satisfied, 
breakpoint  instruction  — •  1 .  An  instruction 
which  will  cause  a  computer  to  slop  or 
to  transfer  control  in  some  standard 
fashion  to  a  supervisory  routine  that  can 
monitor  the  progress  of  the  interrupted 
program.  2.  An  instruction  which,  if 
some  specified  switch  is  set,  will  cause 
the  computer  to  stop  or  take  other  spe¬ 
cial  action. 

breakpeinf  instruction,  conditional  -- 

A  conditional  Jump  instruction,  which  if 
some  specified  switch  is  set,  will  cause 
the  computer  to  stop,  after  which  either 
the  routine  may  be  continued  as  coded, 
or  a  jump  may  be  forced, 
broakpoint  switch  —  A  manually  operated 
switch  which  controls  conditional  oper¬ 
ation  at  breakpoints;  it  is  used  primarily 
in  debugging. 

broakpoint  symbol  —  A  symbol  which  may 
be  optionally  included  in  an  instruction, 
as  an  indication,  tag,  or  flag,  to  desig¬ 
nate  it  as  a  breakpoint, 
brook,  soguonco  (sorting)  —  That  point  in 
a  file  between  the  end  of  one  string  and 
the  start  of  another. 

brook,  string  —  The  point  at  which  a  sort 
can  find  no  more  records  with  suffi¬ 
ciently  high  control  keys  to  fit  on  the 
current  output  string, 
brookthrough  —  An  interruption  in  the  in¬ 
tended  character  stroke  in  optical  char¬ 
acter  recognition. 

brook,  transcription  —  A  flowchart  symbol 
or  device  that  shows  the  relation  be¬ 
tween  two  files.  The  symbol  is  direc¬ 
tional  and  suggests  the  flow  of  informa¬ 
tion  from  one  file  to  the  file  that  is 
affected  by  the  information.  The  opera¬ 
tion  symbol  should  be  on  the  history 
lines  of  the  file  that  is  affected. 


B-r«gitter 


bucket 


B-register  —  Same  as  index  register. 

bridge,  central-office  —  Like  the  data  sets 
and  lines,  the  central-office  bridges  are 
supplied  and  installed  by  the  telephone 
company.  A  bridge,  located  in  the  tele¬ 
hone  company  central  office,  com¬ 
ines  lines  from  several  offices  into  one 
line  to  provide  optimum  transaction 
loads  for  each  line  going  to  the  process¬ 
ing  center.  Up  to  nine  offices  can  be 
combined  into  one  line,  with  a  corre¬ 
sponding  reduction  in  line  and  data  set 
costs. 

brightnasi  —  The  average  reflectance  of 
paper,  in  character  recognition,  mea¬ 
sured  in  relation  to  a  standard  surface. 

broodbond  —  Also  called  wideband.  Per¬ 
taining  to  a  channel  with  a  bandwidth 
greater  than  voice-grade  channels, 
characterized  by  speeds  of  10,000  to 
50,000  bps. 

broadcast  —  Some  control  stations  have 
the  ability  to  broadcast  messages  simul¬ 
taneously  to  all  stations  on  a  circuit. 
This  is  accomplished  by  using  a  call 
which  is  common  to  all  stations. 

Brussolt  classification  —  See  universal  dec¬ 
imal  classification. 

bruto-forco  approach  —  To  try  to  under¬ 
take  with  existing  equipment  the  mass 
of  problems  that  do  not  use  precise 
computation  or  logical  manipulations 
(as  accounting  problems  and  scientific 
problems  do). 

BSAM  —  Abbreviation  for  Basic  Sequen¬ 
tial  Access  Method,  a  data-base  system. 

BSC  —  Abbreviation  for  Binary  Synchro¬ 
nous  Communications.  A  uniform  disci¬ 
pline,  using  a  defined  set  of  control 
characters  and  control  character  se¬ 
quences,  for  synchronized  transmission 
of  binary  coded  data  between  stations  in 
a  data  communications  system.  Also 
called  BISYNC. 

In  BSC  systems,  transmission  is  half¬ 
duplex.  The  line  must  be  turned  around 
twice  between  each  block  (once  for  the 
acknowledgment  sequence  and  once  for 
the  data  block).  All  the  fields  are  de¬ 
limited  by  control  characters,  and  ac¬ 
knowledgments  are  handled  by  separate 
control  sequences.  There  is  an  acknowl¬ 
edgment  sequence  required  for  each 
block.  BSC  supports  both  point-to- 
point  and  multipoint  lines. 

An  important  BSC  protocol  charac¬ 
teristic  is  its  ability  to  detect  transmis¬ 
sion  errors  and  to  retransmit  data  until 
it  has  been  received  correctly.  If  it  is 


necessary  to  send  every  one  of  the  EBC¬ 
DIC  character  set’s  25o  codes,  the  trans¬ 
parency  feature — which  allows  control 
characters  to  be  used  as  data  characters 
— must  be  specified  for  both  the  com¬ 
munications  control  unit  (CCU)  and  the 
RJE  terminal. 

B-stora  —  Same  as  index  register. 

BTAM  —  Abbreviation  for  Basic  Telecom¬ 
munications  Access  Method.  A  method 
used  to  control  the  transfer  of  data  be¬ 
tween  main  storage  and  local  or  remote 
terminals.  BTAM  provides  the  applica¬ 
tions  program  with  macroinstructions 
for  using  the  capabilities  of  the  devices 
supported.  BTAM  supports  binary  syn¬ 
chronous  as  well  as  start/stop  commu¬ 
nication. 

BTP  —  Abbreviation  for  Batch  Transfer 
Program.  Data  transfers  for  some  local 
and  remote  terminals  are  controlled  by 
a  batch  transfer  program,  which  can  ac¬ 
commodate  more  than  one  terminal. 
Data  transfer  is  supported  under  VTAM 
(virtual  telecommunications  access 
method).  In  addition  to  its  regular  func¬ 
tions,  BTP  allows  for  the  addition  of  us¬ 
er-written  routines  for  modifying  or  de¬ 
leting  records. 

bubble  mamory  —  A  memory  device  based 
on  magnetic  bubbles,  which  are  tiny  cyl¬ 
inders  of  magnetic  material  “floating” 
in  a  film  of  magnetic  material.  The  buD- 
bles  are  polarized  in  the  opposite  direc¬ 
tion  from  the  rest  of  the  material.  Meth¬ 
ods  have  been  developed  for  creating 
and  destroyingbubbles  and  for  moving 
them  around.  The  presence  or  absence 
of  bubbles  can  represent  digital  infor¬ 
mation,  and  this  information  can  be 
manipulated  by  moving  the  bubbles. 
Metal  paths  are  laid  on  top  of  the  bubble 
chip  in  loops,  and  bubbles  are  switched 
about  the  chips  like  trains  on  tracks.  (Al¬ 
though  the  bubbles  move,  the  magnetic 
material  does  not,  so  there  are  no  mov¬ 
ing  parts.)  Magnetic  bubble  memory 
has  advantages  over  conventional  elec¬ 
tromagnetic  storage  devices  in  terms  of 
its  electronic  reliability,  high  access 
speed,  smaller  size,  and  reduced  weight 
and  power  consumption. 

bubbla  sort  —  A  sorting  technique  which 
exchanges  a  pair  of  numbers  if  they  are 
out  of  order. 

buckat  —  1 .  A  slang  expression  used  to  in¬ 
dicate  some  portion  of  storage  specifi¬ 
cally  reserved  for  accumulating  data,  or 
totals;  e.g.,  “throw  it  in  bucket  #  1”  is  a 
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buffer 


bug  patches 


possible  expression.  Commonly  used  in 
initial  planning.  2.  A  general  term  for  a 
specific  reference  in  storage,  e.g.,  a  sec¬ 
tion  of  storage,  the  location  of  a  word, 
a  storage  cell,  etc. 

buffer  —  1 .  The  auxiliary  data-storage  de¬ 
vice  which  holds  data  temporarily  and 
which  may  also  perform  other  functions 
in  conjunction  with  various  input/out¬ 
put  machines.  2.  A  storage  device  used 
to  compensate  for  a  difference  in  rate  of 
flow  of  data,  or  time  of  occurrence  of 
events  when  transmitting  data  from  one 
device  to  another.  3.  A  logical  OR  cir¬ 
cuit.  4.  An  isolating  component  de¬ 
signed  to  eliminate  the  reaction  of  a 
driven  circuit  on  the  circuits  driving  it, 
e.g.,  a  buffer  amplifier.  5.  A  device  used 
to  supply  additional  drive  capability. 

buffer  amplifier  —  An  amplifier  designed 
to  isolate  a  preceding  circuit  from  the 
effects  of  a  lollowing  circuit. 

buffered  input/output  channels  —  See  in¬ 
put/output  section,  buffered. 

buffered  input/output  section  —  See  input- 
/output  section,  buffered. 

buffered  keyboard  printers  —  Keyboard 
printers  that  include  some  type  of  buff¬ 
ering  from  the  line  as  opposed  to  those 
that  transmit  directly  to  tne  line  when  a 
key  is  depressed. 

buffer  gate  —  Same  as  gate,  OR. 

buffering  exchange  —  A  technique  for  in¬ 
put/output  buffering  which  prevents  or 
avoids  tne  internal  movement  of  data. 
Buffers  are  either  filled,  empty,  or  ac¬ 
tively  in  use,  1^  an  input/output  device. 
Exchange  buffering  relates  to  distinct 
areas  set  aside  for  work  and  for  buffer¬ 
ing. 

buffer,  input/output  —  Permits  data-word 
transfers  to  and  from  memory  to  pro¬ 
ceed  without  main  program  attention. 
May  be  programmed  so  that  when  in¬ 
put/output  transfer  is  complete,  the 
computer  generates  an  internal  inter¬ 
rupt. 

buffer  output  —  A  buffer  developed  to  re¬ 
ceive  and  store  data  being  transmitted 
into  a  computer,  and  which  usually  in¬ 
cludes  instructions. 

buffer  register  —  A  temporary  storage 
register  in  a  CPU  or  peripheral  device 
capable  of  receiving  or  transmitting 
data  at  different  i/o  rates.  Data  buffer 
registers  are  generally  positioned  be¬ 
tween  the  computer  and  slower  system 
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components,  allowing  data  to  flow  at 
the  computer’s  i/o  rate. 

buffer  register,  output  —  See  register,  out¬ 
put  buffer. 

buffer  size,  display  —  The  minimum  and 
maximum  number  of  words  reserved 
for  display  units  and  used,  with  auto¬ 
matic  refreshing,  to  present  a  flicker- 
free  picture. 

buffer  storage  —  1 .  Any  device  that  tem¬ 
porarily  stores  information  during  a 
transfer  of  information.  2.  Secondary 
storage  used  exclusively  for  assembly 
and  transfer  of  data  between  internal 
and  external  storage.  3.  A  synchroniz¬ 
ing  element  between  two  different 
forms  of  storage,  usually  between  inter¬ 
nal  and  external. 

buffer  storage  area  —  A  temporary  stor¬ 
age  area  for  data.  This  may  be  a  single 
word  of  storage  (such  as  in  an  output 
port  latch  holding  data  until  the  output 
device  has  accepted  it).  A  buffer  area  in 
main  memory  can  range  from  a  single 
location  to  a  large  block. 

buffer  storage  locations  —  A  set  of  loca¬ 
tions  used  to  compensate  for  a  differ¬ 
ence  in  rate  of  flow  of  data,  or  time  of 
occurrence  of  events,  when  transmitting 
data  from  one  device  to  another. 

buffer,  terminal  —  The  buffer  in  an  elec¬ 
tronic  terminal  is  a  memory  that  can 
store  enough  bits  to  represent  at  least 
one  character.  Larger  buffers  store  a 
word,  a  line,  or  a  v\mole  message. 

bug  —  1 .  Any  mechanical,  electrical  or 
electronic  defect  that  interferes  with,  or 
“bugs  up’’  the  operation  of  the  com¬ 
puter.  It  can  also  be  a  defect  in  the 
coding  of  the  program.  (If  you’re  diffi¬ 
dent  about  using  this  word,  call  it  a 
malfunction.)  2.  A  mistake  in  the  de¬ 
sign  of  a  routine  or  a  computer,  or  a 
malfunction. 

bug  monitors,  communications  —  Data 
communications  monitors  used  to  spot 
problems  in  systems  hardware  and  soft¬ 
ware,  and  detail  errors  caused  by  soft¬ 
ware  bugs,  equipment  malfunction,  or 
line  troubles. 

bug  patches  —  As  bugs  are  uncovered  in  a 
program,  patches  can  be  inserted  and 
documented  in  order  to  fix  the  mistakes. 
When  a  number  of  patches  have  been 
made,  they  should  be  incorporated  into 
the  source  program  and  the  program 
should  be  reassembled.  This  ensures  a 
well-documented  program. 


building  block  principio 


bus  cyclos 


building  block  principle  —  A  system  that 
permits  the  addition  of  other  equipment 
units  to  form  a  larger  system.  Also 
called  modularity. 

built-in  checks  (automatic)  —  Built-in 
checks  should  be  taken  advantage  of 
and  not  duplicated  by  wired,  pro¬ 
grammed,  or  manual  controls.  They 
function  as  a  result  of  internal  machine 
circuitry  and  are,  therefore,  performed 
automatically.  Some  of  these  checks  are 
common  to  all  machines.  For  example, 
all  machines  have  checks  which  stop  the 
machine  for  a  timing  error,  a  blown 
fuse,  or  an  operation  that  is  impossible 
or  in  conflict  with  another.  Computers 
utilize  input/output  checks,  instruction 
checks,  and  parity  checks.  The  input 
check  ensures  that  all  data  is  read  and 
coded  correctly  into  machine  language; 
the  output  check  ensures  that  the  out¬ 
put  characters  are  correctly  set  up  for 
punching  and  printing.  The  instruction 
check  permits  the  execution  of  only 
those  instructions  having  a  valid  opera¬ 
tion  code  and  instruction  format.  The 
parity  check  verifies  each  character  in 
the  computer  on  the  basis  of  an  odd  or 
even  bit  configuration.  To  ensure  accu¬ 
racy  in  disk-storage  write  operations,  in¬ 
ternal  circuitry  automatically  compares 
the  written  record  against  the  one  from 
which  it  was  written,  or  requires  that  a 
compare  instruction  doing  this  be  ex¬ 
ecuted  before  another  disk-storage  op¬ 
eration.  In  magnetic-tape  operations, 
each  character  and  each  channel  within 
a  record  must  pass  a  validity  check  for 
an  odd  or  even  number  of  bits;  the  sys¬ 
tem  determines  whether  the  bit  count  is 
odd  or  even. 

built-in  controls  —  Various  error-checking 
techniques  built  into  EDP  equipment  by 
the  manufacturer. 

built-in  storogo  —  See  storage,  internal. 

built-in  tracing  structure  —  See  tracing 
structure,  built-in. 

bulk  orosor  —  A  device  which  erases  or  de¬ 
stroys  the  magnetic  information  on  a 
reel  of  tape  without  removing  the  tape 
from  the  reel. 

bulk  storage  —  Storage  of  large-volume 
capacity  used  to  supplement  the  high¬ 
speed  storage  whicn  can  be  made  ad- 
clressable,  such  as  disks  and  drums,  or 
remain  nonaddressable  with  magnetic 
tapes.  Other  names  for  this  type  of 
storage  are  external  or  secondary  stor¬ 
age. 


bulk  testing  —  See  testing,  saturation, 
bureau,  service  —  See  service  bureau, 
bum  in  —  A  specific  phase  of  component 
testing  in  which  very  early  mortality  or 
failures  are  discovered  or  screened  out 
by  running  the  circuit  for  a  specified 
length  of  time,  typically  168  hours, 
burst  —  The  separation  of  sheets  of  a  con¬ 
tinuous  form. 

burst,  error  —  A  data  transmission  tech¬ 
nique  using  a  specified  number  of  cor¬ 
rect  bits  interspersed  with  designed 
error  bits.  The  last  erroneous  bit  in  a 
burst  and  the  first  erronous  bit  in  the 
successive  burst  are  separated  by  the 
specified  number  of  correct  bits.  The 
group  of  bits  in  which  two  successive 
erroneous  bits  are  always  separated  by 
less  than  a  specific  number  of  correct 
bits. 

burst  modo  —  A  mode  of  communications 
between  the  processor  and  i/o  devices. 
When  a  signal  from  an  i/o  device  oper¬ 
ating  through  the  multiplexer  channel 
indicates  burst  mode,  the  receiving  unit 
continues  to  fetch  bits  until  the  unit  is 
finished. 


ADDRESS  BUS 


DATA  BUS 


CONTROL  BUS 

Courtesy  Intel  Corp. 
Buses, 

bus  —  1 .  A  circuit  over  which  data  or 
power  is  transmitted.  Often  one  which 
acts  as  a  common  connection  among  a 
number  of  locations.  (Synonymous  with 
trunk.)  2.  A  path  over  which  information 
is  transferred,  from  any  of  several 
sources  to  any  of  several  destinations. 

bus  address  register  —  A  register,  used  in 
some  systems,  that  contains  the  last 
noninstruction  fetch  bus  address  for 
various  destination  modes, 
bus,  check  —  See  check  bus. 
bus  cycles  —  Generally,  each  processor  in- 
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but,  data 

struction  requires  one  or  more  bus  cy¬ 
cles.  The  first  operation  required  is  one 
that  fetches  an  instruction  From  the  lo¬ 
cation  addressed  by  the  program 
counter.  If  no  further  operands  are  ref¬ 
erenced  in  memory  or  an  i/o  device,  no 
additional  bus  cycles  are  required  for  an 
instruction  execution.  If  memory  or  a 
device  is  referenced,  however,  on  most 
systems,  one  or  more  additional  bus  cy¬ 
cles  are  required. 

but,  data  —  Most  computers  communi¬ 
cate  internally  through  the  use  of  a  data 
bus.  Most  are  bidirectional,  e.g.,  capa¬ 
ble  of  transferring  data  to  and  from  the 
CPU  and  storage  and  peripheral  de¬ 
vices. 


butinett-graphict  componentt 

traps  through  a  specific  trap  vector  ad¬ 
dress. 

but  family  —  A  group  of  signals  consid¬ 
ered  together.  For  example,  an  address 
bus  consists  of  all  the  signals  needed  to 
define  any  of  the  possible  memory  or 
i/o  locations  in  the  system,  a  data  bus 
handles  all  communication  of  instruc¬ 
tions  and  data,  and  a  control  bus  is  used 
by  the  CPU  to  direct  the  actions  of  the 
other  elements  in  the  system. 

but  hub  —  A  location  on  the  control  panel 
which  permits  several  entries  or  exits  of 
pulse  signals. 

butinett  application  —  Close  groupings  of 
related  activities  for  treatment  as  spe- 
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Business 

but,  digit-trantfer  —  An  electrical  path 
used  to  transfer  numbers  (electrical 
pulses)  that  represent  data  and  instruc¬ 
tions  to  various  registers  and  counters. 
On-off  and  similar  transfer  lines  or  con¬ 
trol  signals  are  not  considered  to  be  di¬ 
git-transfer  buses. 

but  drivort,  output  —  All  major  output  sig¬ 
nals  from  the  standard  computer  used 
in  programmed  and  data-break  infor¬ 
mation  transfers  are  power  amplified  by 
bus-driver  modules  to  allow  them  to 
drive  a  very  heavy  circuit  load. 

but  orror  trapt  —  Bus  error  traps  are  time¬ 
out  errors  in  some  systems,  i.e.,  at¬ 
tempts  to  reference  addresses  on  the 
bus  that  have  made  no  response  within 
a  certain  length  of  time.  In  general, 
these  are  caused  by  attempts  to  refer¬ 
ence  nonexistent  memory  or  attempts 
to  reference  nonexistent  peripheral  de¬ 
vices.  Bus  error  traps  cause  processor 


ipplication. 

cific  units;  e.g.,  inventory-control  pro¬ 
cesses,  order  and  sales  entries,  custom¬ 
er-credit  reports  and  accounting,  auto¬ 
mated  purchasing  models,  and  others 
may  be  treated  as  units  for  conversion 
to  electronic  data  processing  and  oper¬ 
ating  systems. 

butiness^data  processing  —  The  almost 
boundless  variety  of  commercial  ap¬ 
plications  from  actual  transactions  (in 
contrast  to  problem  solutions).  Such 
processes  involve  and  concern  file  proc¬ 
essing,  manipulations,  and  reporting, 
plus  planning  procedures  for  operating 
or  quality  control,  capital,  and  project 
budgeting. 

business-graphics  components  —  Devices 
used  in  combining  alphanumeric  and 
graphic  information  to  enable  visualiza¬ 
tion  of  data  for  business  applications. 
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busing,  doisy  chain 


bus  polling  protocol 


Devices  include  crt  displays,  pen  plot¬ 
ters,  laser  plotters,  ink-jet  plotters,  and 
plasma  displays. 

busing,  daisy  chain  —  A  procedure  of 
propagating  signals  along  a  bus.  De¬ 
vices  not  requesting  a  daisv-chained  sig¬ 
nal  responci  by  passing  the  signal  on. 
The  first  device  requesting  the  signal 
responds  to  it  by  performing  an  action 
ana  breaks  the  daisy-chained  signal  con¬ 
tinuity.  This  scheme  permits  assign¬ 
ment  of  device  priorities  based  on  the 
electrical  position  of  the  device  along 
the  bus. 

but  lines,  l/o  —  Parallel  lines  and  control 
logic  are  referred  to  collectively  as  the 
i/o  bus.  They  transfer  information  be¬ 
tween  microprocessor  and  i/o  devices. 
The  bus  contains  three  types  of  lines: 
data,  device  address,  ana  command. 
Data  lines  consist  either  of  one  bidirec¬ 
tional  set  or  two  unidirectional  sets.  In 
the  latter  case,  one  set  is  used  exclu¬ 
sively  for  inputting  of  data  to  the  CPU 
and  the  other  for  outputting  of  data.  In 
most  cases  the  width  of  the  bus  (number 
of  lines)  equals  the  word  length  of  the 
microprocessor.  Device-address  lines 
are  used  to  identify  i/o  devices.  The  the¬ 
oretical  maximum  number  of  available 
address  lines  changes  significantly  from 
one  microprocessor  to  another.  Com¬ 
mand  lines  allow  a  peripheral  to  indi¬ 
cate  to  the  CPU  that  it  has  finished  its 
previous  operation  and  is  ready  for  an¬ 
other  transfer  end. 

but  loading  —  The  amount  of  current 
drain,  resistance,  capacitance,  or  other 
electronic  parameters  that  may  affect 
the  characteristics  or  driving  require¬ 
ments  of  an  electronic  pathway  in  a 
circuit  that  supplies  a  number  of  de¬ 
vices. 

but,  LSI-ll  —  A  specific  type  of  bus  devel¬ 
oped  as  a  link  between  processor  and 
peripheral  elements  of  the  system.  The 
LSI- 1 1  bus  comprises  38  bidirectional 
signal  lines,  along  which  addresses, 
data,  and  control  signals  are  sent.  Some 
signals  contain  time-multiplexed  infor¬ 
mation.  Communication  oetween  de¬ 
vices  on  the  bus  is  asynchronous.  A  mas¬ 
ter/slave  relationship  exists  between 
two  devices  on  the  bus  throughout  any 
transaction  between  them.  At  any  time, 
one  device  (the  “bus  master”)  controls 
the  bus;  this  master  device  initiates  the 
bus  transaction.  Data  may  be  trans¬ 
ferred  either  to  or  from  the  master  de¬ 


vice.  Arbitration  between  devices  (i.e., 
which  one  becomes  bus  master  at  a 
given  time)  is  decided  by  the  processor. 

bus  master  —  The  device  controlling  the 
current  bus  transaction  in  a  system  that 
has  a  bus  structure  in  which  control  of 
data  transfers  on  the  bus  is  shared  be¬ 
tween  the  CPU  and  associated  periph¬ 
eral  devices. 

bus,  microcomputer  —  In  the  case  of  mi¬ 
crocomputers,  at  least  three  types  of 
buses  are  used.  One  consists  of  the  lines 
that  carry  signals  between  chips  in  a  mi¬ 
croprocessor  system.  A  second  is  the  so- 
called  functional  bus,  such  as  the  gener¬ 
al-purpose  interface  bus  (IEEE  standard 
488-1975  and  ANSI  standard  MC  I.l- 
1975)  that  transfers  signals  to  and  from 
peripheral  control  devices,  whether 
those  devices  are  attached  to  computers 
or  not.  A  third  type  concerns  address 
lines  to  memory,  snared  data  lines,  and 
the  control  signals  that  link  the  system 
cards  together.  This  is  also  the  world 
that  raises  many  key  questions.  There 
are  key  differences  between  the  MUL¬ 
TIBUS  and  the  S-IOO  bus,  and  it  is  not 
possible  to  plug  an  S-100  compatible 
peripheral  into  an  LSI-1 1  bus.  It  is  too 
late  to  adopt  one  standard. 

bus  multiplexing  —  A  method  of  convey¬ 
ing  both  address  and  data  words  (or 
bytes)  over  the  same  bus.  For  example, 
in  one  system,  during  a  programmed 
data  transfer,  the  processor  first  asserts 
an  address  on  the  bus  for  a  fixed  lime. 
After  the  address  time  has  been  com¬ 
pleted,  the  processor  executes  the  pro¬ 
grammed  input  or  output  data  transfer; 
the  actual  data  transfer  is  asynchronous 
and  requires  a  reply  from  the  addressed 
device.  Bus  synchronization  and  control 
signals  provide  this  function. 

but  polling  protocol  —  In  some  systems 
the  bus  protocol  allows  for  a  vectored 
interrupt  by  the  device.  Hence,  device 
polling  is  not  required  in  interrupt 
processing  routines.  This  results  in  a 
considerable  savings  in  processing  time 
when  many  devices  requiring  interrupt 
service  are  interfaced  along  the  bus. 
When  an  interrupting  device  receives  an 
interrupt  grant  signal,  the  device  passes 
to  the  processor  an  interrupt  vector. 
The  vector  points  to  two  addresses 
which  contain  a  new  processor  status 
word  and  the  starting  address  of  the  in¬ 
terrupt  service  routine  for  the  particular 
device. 
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but  priority  structure 

bus  priority  structure  —  Since  many  buses 
are  used  by  processors  and  i/o  devices, 
there  is  a  priority  structure  to  determine 
which  device  gets  control  of  the  bus. 
Often  every  device  on  the  bus  which  is 
capable  of  becoming  bus  master  is  as¬ 
signed  a  priority  according  to  its  posi¬ 
tion  along  the  bus.  When  two  devices 
which  are  capable  of  becoming  a  bus 
master  request  use  of  the  bus  simultane¬ 
ously,  the  device  with  the  higher  priority 
position  will  receive  control, 
bus  ilav«  — The  device  currently  receiv¬ 
ing  or  transmitting  data  from  or  to  the 
bus  master  in  a  system  that  has  a  bus 
structure  in  which  control  of  data  trans¬ 
fers  on  the  bus  is  shared  between  the 
CPU  and  associated  peripheral  devices, 
bust  —  The  malperformance  of  a  pro¬ 
grammer  or  machine  operator, 
bus  wire  —  A  group  of  wires  that  allows 
the  memory,  the  CPU,  and  the  i/o  de¬ 
vices  to  exchange  words, 
button,  octlvoto  —  Same  as  button,  initiate, 
button  box,  universal  —  A  coined  term  for 
a  set  of  push  buttons  whose  functions 
are  determined  by  the  computer  pro¬ 
gram. 

button,  omorgency  —  Some  units  contain  a 
button  which,  when  depressed,  is  de¬ 
signed  to  prevent  further  destruction  or 
malady  in  the  event  of  a  current  failure, 
or  when  the  operator  knows  no  other 
corrective  act. 

button,  initiate  —  A  control  panel  switch 
which  causes  the  first  step  of  a  subrou¬ 
tine  or  sequence  of  programmed  steps 
to  be  started  to  perform  the  cycling  or 
movement  of  operations, 
button,  intervention  —  Same  as  button, 
emergency. 

button,  panic  —  See  button,  emergency, 
buttons,  function  —  The  small  typewriter- 
key-like  buttons  found  on  many  special¬ 
ized  input/output  terminals  which  are 
used  to  query  tne  system  or  have  it  per¬ 
form  certain  operations.  For  example, 
on  the  remote-inquiry  terminal  used  in 
a  stock  quotation  system,  a  three  letter 
combination  identifies  any  stock,  and  by 
punching  the  right  function  button, 
earnings,  sales,  dividends,  volume,  etc., 
can  be  displayed. 

button,  start  —  Same  as  button,  initiate, 
bypass  procoduro  —  A  procedure  used  to 
get  the  most  vital  information  into  the 


byto  multiploxing 

main  computer  when  the  line  control 
computer  fails.  The  few  direct  control 
lines  into  the  main  computer  are  fre¬ 
quently  switched  to  maximize  different 
terminal  input.  Teleprinters,  paper  tape 
punches,  telephones,  etc.,  are  used  to 
provide  bypass. 

byproduct  —  Data  in  some  form  devel¬ 
oped  without  additional  effort  from  a 
device  whose  basic  purpose  is  to  per¬ 
form  some  other  operation. 

byte  —  1 .  A  generic  term  to  indicate  a 
measureable  portion  of  consecutive  bi¬ 
nary  digits,  e.g.,  an  8-bit  or  16-bit  byte. 
2.  A  sequence  of  adjacent  binary  digits 
operated  upon  as  a  unit  and  usually 
shorter  than  a  word. 

byte,  effective  —  The  byte  actually  ac¬ 
cessed  in  an  operation  on  a  single  byte 
or  byte  string. 

byte,  effective  location  —  The  actual  stor¬ 
age  location  pointed  to  by  the  effective 
virtual  address  of  a  byte  addressing  in¬ 
struction. 

byte,  hexadecimal  —  While  two  hexadeci¬ 
mal  digits  can  be  used  to  specify  a  bvte, 
the  byte  is  usually  a  group  of  eight  bits 
carried  as  a  unit.  Hexadecimal  number 
systems  use  0,  1,2,  3,  4,  5,  6,  7,  8,  9,  A, 
B,  C,  D,  E,  and  F  to  represent  all  possi¬ 
ble  values  of  a  4-bit  digit. 

byte  instructions  —  In  some  systems,  the 
design  includes  a  full  complement  of  in¬ 
structions  that  manipulate  byte  oper¬ 
ands.  Then,  since  all  addressing  is  byte- 
oriented,  byte  manipulation  addressing 
is  straightforward.  Byte  instructions 
with  autoincrement  or  autodecrement 
direct  addressing  cause  the  specified 
register  to  be  modified  by  one  to  point 
to  the  next  byte  of  data.  Byte  operations 
in  register  mode  access  the  low-order 
byte  of  the  specified  register.  These 
provisions  enable  the  processor  to  per¬ 
form  as  either  a  word  or  byte  processor. 

byfa  manipulation  —  The  ability  to  manip¬ 
ulate,  as  individual  instructions,  groups 
of  bits  such  as  characters.  A  byte  is  con¬ 
sidered  to  be  eight  bits  in  most  cases, 
and  forms  either  one  character  or  two 
numerals. 

byto  multiploxing  —  A  process  in  which 
time  slots  on  a  channel  are  delegated  to 
individual  slow  input/output  devices  so 
that  bytes  from  one  after  another  can  be 
interlaced  on  the  channel  to  or  from 
main  memory. 
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C  —  A  somewhat  structured  high-level 
programming  language  designed  to  op¬ 
timize  run  time,  size,  and  efficiency.  It 
was  developed  as  the  systems  program¬ 
ming  language  of  the  UNIX  operating 
system  on  the  PDP  1 1/70  minicomputer 
from  Digital  Equipment  Corp. 
cobl«  —  Assembly  of  one  or  more  conduc¬ 
tors  within  an  enveloping  protection 
sheath  so  constructed  as  to  permit  the 
use  of  conductors  separately  or  in 
groups. 

coble,  coaxial  —  Coaxial  cable  consists  of 
a  central  conductor,  an  outer  conduc¬ 
tive  braid,  and  a  protective  coating, 
coble,  combination  —  A  cable  that  has  con¬ 
ductors  grouped  in  combinations,  such 
as  pairs  and  quads. 

coble,  composite  —  In  communications 
use,  a  composite  cable  is  one  in  which 
conductors  of  different  gauges  or  types 
are  combined  under  one  sheath, 
coble,  duplex  —  A  type  of  cable  con¬ 
structed  of  two  insulated  stranded  con¬ 
ductors  twisted  together.  They  may  or 
may  not  share  a  common  insulating  cov- 
ering. 

coble.  Hot  —  See  cable,  tape, 
coble,  paired  —  A  particular  cable  in 
which  all  of  the  conductors  are  arranged 
in  the  form  of  twisted  pairs,  none  of 
which  are  arranged  with  others  to  form 
quads. 

cables  noise  —  When  digital  equipments 
are  cabled  together,  care  must  be  taken 
to  minimize  crosstalk  between  the  indi¬ 
vidual  conductors  in  the  cables.  Because 
of  the  fast  rise  and  fall  times  characteris¬ 
tic  of  digital  signals,  these  individual 
conductors  can  often  generate  signifi¬ 
cant  amounts  of  noise, 
coble,  tope  —  A  cable  containing  flat  me¬ 
tallic  ribbon  conductors,  all  lying  side 
by  side  in  the  same  plane  and  imbedded 
in  a  material  which  insulates  and  binds 
them  together. 

coble  terminofion  —  Matching  of  the  char- 
acteHstic  impedance  of  the  wire  with  the 
impedance  of  the  receiver  and  trans¬ 
mitter.  As  a  pulse  is  sent  to  the  other 
end,  the  energy  of  the  pulse  is  dis¬ 
sipated  by  the  termination  of  the  wire.  If 
the  wire  is  not  terminated  properly,  a 
reflection  of  the  pulse  will  travel  back  to 


the  source,  and  a  condition  called  ring¬ 
ing  will  occur. 

cache  —  A  buffer  type  of  high-speed  mem¬ 
ory  that  is  filled  at  medium  speed  from 
main  memory,  often  with  instructions 
and  programs.  Higher  operating  speeds 
can  oe  achieved  with  those  items  found 
in  cache  memory;  if  not  found,  a  new 
segment  is  loaded. 

cache  memory  “hit”  —  Since  the  cache 
memory  contains  copies  of  portions  of 
main  memory,  its  effectiveness  is  based 
on  the  percentage  of  time  that  the  data 
to  be  fetched  can  be  transferred  from 
the  high-speed  cache,  as  opposed  to 
other,  lower-speed  memories.  A  “hit” 
occurs  if  the  data  is  found  in  cache.  A 
“miss”  occurs  if  the  data  is  not  found  in 
cache,  and  must  be  fetched  from  main 
memory. 

cocho  momory  look  ohoad  —  The  principle 
of  program  locality  states  that  programs 
have  a  tendency  to  make  most  accesses 
in  the  neighborhood  of  locations  ac¬ 
cessed  in  the  recent  past.  Programs  typi¬ 
cally  excute  instructions  in  straight  lines 
or  small  loops,  with  the  next  few  ac¬ 
cesses  likely  to  be  a  few  words  ahead  of 
or  behind  the  current  location.  Stacks 
grow  and  shrink  from  one  end,  with  the 
next  few  accesses  near  the  current  top. 
Data  elements  are  often  scanned 
through  sequentially.  The  cache  uses 
these  behavioral  characteristics  by 
bringing  in  extra  words  on  each  access 
to  main  memory  (look  ahead)  and  keep¬ 
ing  copies  of  recently  used  words  (look 
behina). 

CAD  —  Computer-Aided  Design.  The  ca¬ 
pability  of  a  computer  to  be  used  for 
automated  industrial,  statistical,  biolog¬ 
ical,  etc.,  design  through  visual  devices. 

CAD/CAM  sytfoms  —  Computer-Aided 
Design  and  Conmuter-Aided  Manufac¬ 
turing  systems,  these  systems  usually 
include  a  cathode  ray  tube  display,  key¬ 
board,  plotter,  and  one  or  more  graphic 
input  devices.  These  elements  comprise 
a  user  work  station  that  is  linked  to  peri¬ 
pherals  such  as  readers,  printers,  tape 
and  disk  drives,  and  a  microcomputer 
base.  CAD/CAM  systems  can  help  de¬ 
sign  parts  and  machinery,  generate 
schematics,  diagram  complex  wiring  ar¬ 
rangements  and  printed  circuit  boards, 
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create  accurate  artwork  on  glass  or  film, 
calculate  manufacturing  specifications, 
list  parts,  and  furnish  bills  of  materials. 

CAI  —  Abbreviation  for  Computer-Aided 
Instruction.  An  educational  concept 
that  places  the  student  in  a  conversa¬ 
tional  mode  with  a  computer  that  has  a 
preprogrammed  study  plan.  The  pro¬ 
grammed  course  selects  the  next  topic 
or  phase  of  study  according  to  previous 
responses  from  the  student,  allowing 
eacn  student  to  progress  at  a  pace  di¬ 
rectly  related  to  nis  learning  capability. 

calculatad  addratt  —  See  address,  cal¬ 
culated. 

calculating,  card-programmad  —  Card-pro¬ 
grammed  calculating  uses  many  con¬ 
nected  or  separate  machines.  That  is,  an 
accounting  machine  reads  from 
punched  cards  the  various  factors  for 
calculating,  and  the  codes  instruct  the 
machines  about  calculations  to  be 
made,  thus  involving  multiple  steps  of 
data  processing. 

calculating  oparation,  avaraga  —  An  indi¬ 
cation  of  the  calculating  speed  of  the 
computer  determined  oy  taking  the 
mean  time  for  nine  additions  and  one 
multiplication. 

calculating  oparation,  rapratantative  — 

Same  as  calculating  operation,  average. 

calculating  tima,  rapraiantativa  —  See 

time,  representative-computing. 

calculator  —  A  particular  device  for  per¬ 
forming  arithmetic,  usually  requiring 
frequent  manual  intervention.  Gener¬ 
ally,  a  device  or  machine  used  to  carry 
out  logical  and  arithmetic  digital  calcu¬ 
lations  of  any  type. 

calculator  chip  —  A  chip  containing  a  mi¬ 
croprocessor  that  has  a  built-in  micro¬ 
program  to  solve  arithmetic  functions. 

calculator,  notwork  —  An  analog  device 
designed  primarily  for  simulating  elec¬ 
trical  networks. 

calculator  pod,  torminol  —  With  program¬ 
mability  in  the  controller,  some  termi¬ 
nals  can  perform  computations  on  ac¬ 
cumulated  data  locally,  rather  than 
having  to  send  all  raw  data  to  the  host 
computer.  Typical  examples  of  such 
computations  are  price  extensions  from 
unit  prices  and  quantities,  quantity  dis¬ 
counts,  and  tax  amounts.  With  such 
local  computations,  the  terminal  can 
then  prepare  an  invoice  locally. 

calculator  structura  —  The  present  calcula¬ 
tor  can  be  defined  as  a  small,  highly  spe¬ 
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cialized  computer.  The  memory  struc¬ 
ture  consists  of  both  a  fixed  and  a 
variable  memory.  The  fixed  portion,  a 
read-only  memory  (ROM),  provides  a 
system  control  program  called  firmware 
— meaning  nonchangeable  instructions. 
This  contrasts  with  general-purpose 
computers  programmed  by  software, 
and  random-logic  systems  that  use 
hard-wired  circuitry. 

calculus,  Boolaan  —  An  extension  of  Boo¬ 
lean  algebra  which  includes  other  varia¬ 
bles,  such  as  time,  step  functions, 
changes  of  state,  delay, 
calculus  of  variations  —  A  specific  calculus 
which  relates  to  the  maxima/minima 
theory  of  definite  integrals.  The  inte- 
granas  are  functions  of  dependent  vari¬ 
ables,  independent  variables,  and  their 
derivatives. 

calibratad  instrumantation  —  Instrumen¬ 
tation  in  which  have  been  ascertained, 
usually  by  comparison  with  a  standard, 
the  locations  at  which  scale/chart 
graduations  should  be  placed  to  corre¬ 
spond  to  a  series  of  values  of  the  quan¬ 
tity  that  the  instrument  is  to  measure, 
receive,  or  transmit. 

call  —  The  branching  or  transfer  of  con¬ 
trol  to  a  specified  closed  subroutine, 
call  diracflon  coda  —  Abbreviated  CDC. 
An  identifying  call,  usually  of  two  let¬ 
ters,  which  is  transmitted  to  an  outlying 
receiver  and  which  automatically  turns 
on  its  printer  (selective  calling), 
call  in  —  To  transfer  control  of  a  digital 
computer  temporarily  from  a  main  rou¬ 
tine  to  a  subroutine  which  is  inserted  in 
the  sequence  of  calculating  operations 
to  fulfill  a  subsidiary  purpose, 
calling  branch  —  Same  as  calling  sequence, 
calling,  salactiva  —  This  is  a  form  of  a  tele¬ 
typewriter  communications  system.  A 
particular  loop  may  include  several  ma¬ 
chines,  but  with  selective  calling,  only 
the  machine  selected  will  respond.  The 
device  that  controls  the  individual  ma¬ 
chines  in  response  to  a  selective  call 
(CDC)  is  called  a  stunt  box. 
calling  saquanc*  —  A  basic  set  of  instruc¬ 
tions  used  to  begin  or  initialize  or  to 
transfer  control  to  a  subroutine,  but 
usually  to  complete  the  return  of  con¬ 
trol  after  the  execution  of  a  subroutine 
is  finished. 

call  instruction  —  A  type  of  instruction  that 
diverts  program  execution  to  a  new  area 
in  memory  (sequence  of  directives)  and 


call  nymbar 

yci  allows  eventual  return  to  the  origi¬ 
nal  sequence  of  directives. 

call  number  —  A  group  of  characters  iden¬ 
tifying  a  subroutine  and  containing:  (a) 
information  concerning  parameters  to 
be  inserted  in  the  subroutine,  (b)  infor¬ 
mation  to  be  used  in  generating  the  sub¬ 
routine,  or  (c)  information  related  to 
the  operands. 

call,  program  —  A  request  by  various  user 
application  programs  for  operating  sys¬ 
tem  (OS)  or  executive  service.  Such  a 
call  results  in  control  being  passed  from 
the  user  program  to  the  monitor  or  ex¬ 
ecutive  module  of  the  overall  operating 
system. 

calls,  iubroutino  —  See  subroutine  calls. 

call  word —  See  word,  call. 

CAM  —  Abbreviation  for  Content  Ad¬ 
dressable  Memory.  A  type  of  associative 
memory  addressed  by  the  contents  or 
meaning  rather  than  memory  position 
or  location. 

CAMAC  —  The  IEEE-583  instrument  in¬ 
terface  standard.  It  is  an  in-depth  spe¬ 
cification  used  for  general  interfacing  of 
instruments  in  the  nuclear  industry, 
often  preferred  over  the  IEEE-488  stan¬ 
dard. 

Combridgo  Polish  —  Used  in  the  LISP  lan¬ 
guage,  the  Polish  operators  =  and  X 
are  allowed  to  have  more  than  two  op¬ 
erands. 

CAM  dovicos  —  Abbreviation  for  Content 
Addressable  Memory  devices.  R/W 
RAMs  with  an  access  mechanism  that 
retrieves  the  addresses  of  data  which 
match  an  attribute  presented  to  the  in¬ 
puts.  Most  are  programmed  by  writing 
into  the  array  yia  a  separate  addressing 
and  control  path. 

camp-on  —  A  special  method  for  holding 
a  call  for  a  line  that  is  in  use,  and  signal¬ 
ing  when  it  becomes  free. 

concol  choroctor  —  A  specific  control  char¬ 
acter  designed  to  indicate  that  the  data 
with  which  it  is  associated  is  erroneous 
or  is  to  be  disregarded. 

CANCL  itotui  word  —  This  status  word  in¬ 
dicates  that  the  remote  computing  sys¬ 
tem  has  deleted  some  information. 

connod  softworo  —  Also  called  packages. 
Generalized  programs  that  are  prewrit¬ 
ten  and  debugged  and  are  designed  to 
perform  one  or  more  general  functions. 
Business  functions  include  accounts  re- 
ceiyable,  accounts  payable,  general 
ledger,  payroll,  or  inyentory  control. 
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cononlcol^A  regular,  standard,  or  sim¬ 
plified  form  of  an  expression  or  schema. 
For  example,  any  Boolean  expression 
can  be  transformed  into  a  canonical  sum 
of  products  or  canonical  product  of 
sums. 

cananical  tchama  —  A  model  of  a  data 
base  which  represents  the  inherent  in¬ 
formational  nature  of  the  data  and  the 
relationships  between  the  parts  of  the 
data  base.  Hence,  this  description  is  in¬ 
dependent  of  individual  applications 
and  software  or  hardware  mechanisms 
which  are  employed  in  representing  and 
using  the  data. 

capacity  —  1 .  The  total  quantity  of  data 
that  a  part  of  a  computer  can  hold  or 
handle.  2.  The  capaoility  of  a  specific 
system  to  store  aaia,  accept  transac¬ 
tions,  process  data,  and  generate  re¬ 
ports. 

capacity,  channal  —  The  maximum  possi¬ 
ble  information-transmission  rate 
through  a  channel  at  a  specified  error 
rate.  The  channel  capacity  may  be  mea¬ 
sured  in  bits  per  second  or  bauds. 

capacity,  circuit  —  The  number  of  com¬ 
munications  channels  w  hich  can  be  han¬ 
dled  by  a  given  circuit  simultaneously. 

capacity,  output  —  The  number  of  loads 
that  can  be  driven  by  the  output  of  a 
circuit. 

capacity,  procosting  —  Often  the  maxi¬ 
mum  limitation  of  places  of  a  number 
that  can  be  processed  at  any  one  time. 

capocity,  rogistor  —  The  number  of  digits, 
characters,  or  bits  that  a  register  can 
store. 

capstan  —  The  rotating  shaft  on  a  mag¬ 
netic-tape  handling  unit  which  is  used  to 
impart  uniform  motion  to  the  magnetic 
tape  when  engaged. 

card  —  1 .  The  paperboard  material 
formed  in  uniform  size  and  shape  which 
is  punched  or  marked  in  yarious  arrays 
to  be  sensed  electronically  or  visually  by 
brushes  or  feelers  or  by  photoelectric 
pickup.  The  standard  card  is  7%  inches 
long  by  3*4  inches  wide  and  contains  80 
columns  and  12  punch  positions.  2.  An 
internal  plug-in  unit  for  printed-circuit 
wiring  and  components. 

card,  binary  —  The  fundamental  punched 
card  containing  binary  numerals  repre¬ 
senting  numbers,  characters,  or  control 
symbols  in  columns  and  rows. 

card  caga,  microcomputar  —  The  structure 
that  contains  the  circuit  cards  in  a  mi- 
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crocomputer  system.  A  tvpical  unit  is  of 
rugged  construction  anc(  fits  the  indus¬ 
try  standard  19-inch  cabinetry  occupy¬ 
ing  7  RETMA  increments  (12.25  in¬ 
ches).  Some  units  come  with  mother 
boards  and  can  accommodate  20 
printed  circuit  boards.  The  bus  struc¬ 
ture  is  often  the  standard  100-pin  bus  of 
the  personal  computers  (S-100),  for 
which  a  variety  of  cards  are  available 
from  many  manufacturers. 

card  cage,  standard  —  A  supporting  struc¬ 
ture  that  generally  holds  up  to  nine 
printed  circuit  cards  and  can  be 
mounted  in  a  number  of  different  enclo¬ 
sures  at  various  angles.  In  one  system, 
this  card  cage  features  the  use  of  a  print¬ 
ed-circuit  backplane  that  allows  the 
computer  to  communicate  with  any  of 
many  PC  boards.  It  also  allows  the  wire¬ 
wrapping  of  special  features  to  the  com¬ 
puter. 

card  coda  —  The  combinations  of 
punched  holes  which  represent  charac¬ 
ters  (letters,  digits,  etc.)  in  a  punched 
card. 

card  code,  OCR-A  —  The  standard  mark¬ 
ing  approved  by  the  National  Retail 
Merchants  Association  (NRMA). 

card  column  —  One  of  the  vertical  lines  of 
punching  positions  on  a  punched  card. 

card,  CPU  —  For  many  applications,  the 
most  economical  way  of  including  com¬ 
puter  capability  in  a  product  is  via  the 
standarcf  expansion  of  a  CPU  chip  into 
a  computer  card.  For  example,  every 
microcomputer  CPU  chip  must  operate 
in  conjunction  with  a  memory  module 
and  must  have  CPU-to-memory  inter¬ 
face  logic;  if  the  CPU  communicates 
with  standard  peripheral  devices  (e.g.,  a 
disk  unit  or  line  printer),  the  computer 
card  will  supply  the  necessary  interface 
between  the  CPU  chip  and  peripheral 
device  controller. 

card  cycle  —  The  time  required  to  read  or 
punch  a  card. 

card  data  recorder  —  Various  card  data  re¬ 
corders  punch,  verify,  print,  and  inter¬ 
pret  cards.  Some  units  are  designed  to 
skip  columns  not  requiring  interpret¬ 
ing,  interpret  numeric  portions  only,  or 
print  leading  zeros  under  program  con¬ 
trol.  On  some  units,  cards  can  be 
verified  immediately  after  they  have 
been  punched. 

card,  Hollerith  —  A  common  name  for  the 
standard  punched  card,  3V4  by  7%  in¬ 
ches,  usually  divided  into  80  columns  of 
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punch  hole  sites.  A  combination  of 
punches  in  a  column  zone  (and  field) 
can  represent  letters,  digits,  or  symbols. 
The  card  was  named  in  honor  of  Dr. 
Herman  Hollerith,  who  invented  it  in 
1889. 

card  image  —  1 .  A  representation  in  stor¬ 
age  of  the  holes  punched  in  a  card,  in 
such  a  manner  that  the  holes  are  repre¬ 
sented  by  one  binary  digit  and  the  un¬ 
punched  spaces  are  represented  by  the 
other  binary  digit.  2.  In  machine  lan¬ 
guage,  a  duplication  of  the  data  con¬ 
tained  in  a  punch  card, 
card,  magnetic  —  A  card,  usually  with  a 
rectangular  flat  surface,  of  any  material 
coated  with  a  magnetic  substance  on 
which  data  is  recorded,  such  that  it  can 
be  read  by  an  automatic  device, 
card  mag  stripe  reader  —  A  device  for 
reading  mag-stripe  ID  cards, 
card,  printed-circuit  —  A  card,  usually  of 
laminate  or  resinous  material  of  the  in¬ 
sulating  type,  which  is  used  for  the 
mounting  of  an  electrical  circuit.  To¬ 
gether  the  base  and  circuit  make  up  the 
card. 

card  reader  —  A  device  which  senses  and 
translates  into  internal  form  the  holes  in 
punched  cards. 

card  reader,  mark  tense  —  A  device  that 
reads  tab  cards  marked  with  soft  lead 
pencil,  and  lets  the  user  enter  programs 
and  numerical  data  into  the  computer. 
Also,  programs  can  be  written  off-line 
without  the  computer, 
card  row  —  One  of  the  horizontal  lines  of 
punching  positions  on  a  punched  card, 
card  verifying  —  A  means  of  checking  the 
accuracy  of  key  punching.  It  is  a  duplica¬ 
tion  check.  A  second  operator  verifies 
the  original  punching  by  depressing  the 
keys  of  a  verifier  while  reading  the  same 
source  data.  The  machine  compares  the 
key  depressed  with  the  hole  already 
punched  in  the  card, 
caret  —  A  symbol  (an  inverted  v)  used  to 
indicate  tne  location  of  an  insertion, 
carriage  —  A  control  mechanism  for  a 
typewriter  or  other  listing  device  that 
can  automatically  control  the  feeding, 
spacing,  skipping,  and  ejecting  of  paper 
or  preprintea  forms. 

carrier,  data  —  The  selected  medium  used 
to  transport  or  carry  data  or  informa¬ 
tion.  Examples  are  punched  cards,  mag¬ 
netic  tapes,  and  punched  paper  tapes. 

carriers,  value-added  —  A  class  of  com- 


carry 

municaiions  common  carrier  author¬ 
ized  to  lease  raw  communication  trunks 
from  the  transmission  carriers,  augment 
these  facilities  with  computerized 
switching,  and  provide  enhanced  or 
“value-added”  communications  ser¬ 
vices.  Some  are  now  employing  a  tech¬ 
nology  called  packet  switching  to  pro¬ 
vide  value-added  data  communications 
services.  Packet  switching  is  a  communi¬ 
cations  technology  ,  but  it  has  its  roots  in 
the  computer  field  rather  than  in  the 
communications  field,  for  it  was  devel¬ 
oped  by  computer  users  in  order  to  bet¬ 
ter  meet  their  communication  require¬ 
ments. 

corry — 1.  A  signal,  or  expression,  pro¬ 
duced  as  a  result  of  an  arithmetic  opera¬ 
tion  on  one  digit  place  of  tyvo  or  more 
numbers  expressed  in  positional  nota¬ 
tion  and  transferred  to  the  next  higher 
place  for  processing  there.  2.  A  signal  or 
expression,  as  defined  in  (1)  above, 
which  arises  in  adding,  when  the  sum  of 
two  digits  in  the  same  digit  place  equals 
or  exceeds  the  base  of  the  number  sys¬ 
tem  in  use.  If  a  carry  into  a  digit  place 
will  result  in  a  carry  out  of  the  same  digit 
lace,  and  if  the  normal  adding  circuit  is 
ypassed  when  generating  this  new 
carry,  it  is  called  a  high-speed  carry,  or 
standing-on-nines  carry.  If  the  normal 
adding  circuit  is  used  in  such  a  case,  the 
carry  is  called  a  cascaded  carry.  If  a  carry 
resulting  from  the  addition  of  carries  is 
not  allowed  to  propagate,  e.g.,  when 
forming  the  partial  product  in  one  step 
of  a  multiplication  process,  the  process 
is  called  a  partial  carry.  If  it  is  allowed  to 
propagate,  the  process  is  called  a  com¬ 
plete  carry'.  If  a  carry  generated  in  the 
most  significant  digit  place  is  sent  di¬ 
rectly  to  the  least  significant  place,  e.g., 
when  adding  two  negative  numbers 
using  nine  complements,  that  carry  is 
called  an  end-around  carry.  (Synony¬ 
mous  with  cascaded  carry,  complete 
carry,  end-around  carry,  high-speed 
carry,  and  partial  carry.)  3.  A  signal  or 
expression  in  direct  subtraction,  as 
defined  in  ( 1 )  above,  which  arises  when 
the  difference  between  the  digits  is  less 
than  zero.  Such  a  carry  is  frequently 
called  a  borrow.  (Related  to  borrow.)  4. 
The  action  of  forwarding  a  carry.  5.  The 
command  directing  a  carry  to  be  for¬ 
warded. 

carry,  cascaded  —  See  cascaded  carry. 

carry,  caiii|ilate  —  A  carry  which  is  allowed 
to  propagate. 
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carry,  end-around  —  A  carry  from  the 
most  significant  digit  place  to  the  least 
significant  place. 

carry  flag  —  An  indicator  that  signals 
when  a  register  overflow  or  underflow* 
condition  occurs  during  mathematical 
operations  with  an  accumulator.  It  is 
sometimes  also  considered  as  a  one  cell 
extension  of  an  accumulator  during  se¬ 
lected  operations  such  as  the  execution 
of  “rotate”  instructions. 

carry /link  bit  —  On  some  systems,  this  bit 
is  set  if  a  carry  from  the  most  significant 
bit  occurs  during  an  add,  a  comple- 
ment-and-add,  or  a  decimal-add  in¬ 
struction.  The  bit  is  also  included  in  the 
shift  right  with  link  and  the  rotate  right 
with  link  instructions. 

carry  look-ahead  —  A  circuit  that  in  effect 
predicts  the  final  carry  from  propagate 
and  generate  signals  supplied  by  partial 
adders.  It  is  used  to  speed  up  signifi¬ 
cantly  binary  addition  by  eliminating 
the  carry  propagation  (or  ripple)  delay. 

carry,  partial  —  The  technique  in  parallel 
addition  wherein  some  or  all  of  the  car¬ 
ries  are  stored  temporarily  instead  of 
being  allowed  to  propagate  immedi¬ 
ately. 

Cartoslan  coordinatos,  digitizing  systom 

—  Some  systems  have  the  ability  to 
define  completely  the  axis  sy  stem  of  the 
work.  This  allows  for  rotated,  nonortho- 

fpnal  axis  definition  with  a  step-wise 
inear  approximation  of  nonlinear 
scales.  Some  larger  systems  allow  defi¬ 
nition  of  32  Y  axes  and  2  X  axes.  This 
allows  multiple  scalings  for  multitrace 
strip  charts,  such  as  well  logs,  to  be 
denned.  Or  a  data  classification  tech¬ 
nique  may  be  defined  (for  example,  map 
contours  on  layer  1 ,  boundaries  on  layer 
2,  etc.). 

cartridga  racordar,  ANSI  standard  — 

The  ANSI  standard  for  cartridge  re¬ 
corders  specifies  that  blocks  of  data  be 
bracketed  bv  known  bit  patterns.  First 
comes  a  16-bit  preamble,  followed  by  a 
data  block  of  up  to  2048  eight-bit  bytes. 
A  16-bit  cyclic-redundancy  check  and  a 
16-bit  postamble  follow  the  data  block. 
The  preamble  has  1 5  Os  followed  by  a  1 . 
Preambles  establish  timing  for  reading 
data  when  the  tape  moves  forward.  The 
postamble,  a  1  followed  by  15  Os,  sets 
the  timing  for  reading  data  in  reverse. 
Note  that  for  both  directions  of  tape 
travel,  data  are  preceded  by  a  string  of 
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15  Os  and  a  1.  This  pattern  can  be  used 
to  locate  data  in  a  deskewing  register. 

CAS  —  Abbreviation  for  Column  Address 
Strobe. 

cascade  control  —  An  automatic  control 
system  in  which  various  control  units 
are  linked  in  sequence,  each  control 
unit  regulating  the  operation  of  the  next 
control  unit  in  line. 

cascaded  carry  —  1 .  A  carry  using  the  nor¬ 
mal  adding  circuit  rather  than  any  spe¬ 
cial  or  hign-speed  circuit.  2,  In  parallel 
addition,  a  carry  process  in  which  the 
addition  of  two  numerals  results  in  a 
sum  numeral  and  a  carry  numeral  which 
are  in  turn  added  together,  this  process 
being  repeated  until  no  new  carries  are 
generated. 


split-package  items  automatically  and 
provides  discount  capability  and  a  re¬ 
fund  key. 

cassette  —  A  self-contained  package  of 
reel-to-reel  blank  or  recorded  film, 
magnetic  tape,  or  electronically  em- 
bossable  vinyl  tape  for  recording  of 
sound  or  computer  input  signals,  wnich 
is  continuous  and  self-rewinding.  Simi¬ 
lar  to  a  cartridge,  but  of  slightly  differ¬ 
ent  design. 

cassette  bootstrap  loader  —  A  typical  cas¬ 
sette  bootstrap  loader  automatically  lo¬ 
cates  the  top  of  memory  and  relocates 
itself  to  the  top  of  memory,  enabling 
program  loading  from  memory  location 
zero.  During  the  process  of  locating  the 
top  of  memory,  a  full  memory  test  is 
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cascade  merging  —  A  technique  used  in  a 
sort  program  to  merge  strings  of  se¬ 
quenced  data  and  performed  a  T — 1  on 
part  of  the  data,  1/2  on  parts  of  the 
data,  and  so  on.  Strings  of  sequenced 
data  are  distributed  in  a  Fibonacci  series 
on  the  work  tapes  preceding  each 
merge.  The  effective  power  of  the 
merge  varies  between  T — 1  and  T/2. 
case,  test  —  See  test  case, 
cash  register,  electronic  —  A  cash  register 
with  electronic  computational  and  re¬ 
cord-keeping  capabilities.  A  typical  unit 
prints  a  locked-in  detail  tape  that  re¬ 
ports  the  date,  consecutive  number. 
Item  count,  clerk,  function,  and  depart¬ 
ment  for  each  transaction.  The  receipt 
carries  this  information  as  well  as  a  pro¬ 
grammable  store  name  and  other  mes¬ 
sages.  This  unit  calculates  multiples  of 
identically  priced  items  and  prices  of 
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made  every  time  the  load  button  is 
pressed. 

cassette  buffer,  ANSI  protocol  —  The  cas¬ 
sette  buffer  writes,  reads,  rewinds,  and 
does  limited  editing  under  micro¬ 
processor  control  at  the  operator’s  com¬ 
mand.  In  the  ANSI  protocol,  messages 
are  automatically  segmented  by  the 
buffer  into  blocks  of  256  or  fewer  cha¬ 
racters,  with  each  block  assigned  a  num¬ 
ber  sequentially  for  easy  detection  of 
missing  blocks. 

cassette,  digital  —  A  typical  digital  cas¬ 
sette  holds  at  least  282  feet  of  0.1 5-inch 
tape.  Differences  between  digital  and 
most  audio  cassettes  include  an  ANSI 
locating  notch,  reusable  write-enable 
tabs,  pullout-proof  leaders,  and  holes  at 
the  beginning  and  end  of  the  tape.  The 
recording  qualities  of  the  two  types  also 
differ.  A  flat  belt  provides  built-in  direct 


cassette  recorder^  microcomputer-based 

drive  and  tensioning  for  the  0.25-inch¬ 
wide  recording  tape  in  a  3M-type  car¬ 
tridge.  Internal  guides  align  the  tape. 

cassette  recorder,  microcomputer-based 

—  Any  of  numerous  digital  cassette  re¬ 
corders  programmed  to  log  data  from 
any  user-specified  instrument  in  for¬ 
mats  readable  by  almost  any  type  of  ter¬ 
minal  or  cassette.  One  type  is  standard 
with  custom  cabling  for  interfacing  to 
the  data  sampling  instrument. 

cassette  tape  data  organization  —  Gener¬ 
ally  in  cassette  systems,  data  is  recorded 
on  tape  in  a  single  bit-serial  track.  Since 
there  is  no  prerecorded  timing  or  for¬ 
mat  tract  (such  as  in  other  major  mag¬ 
netic  tape  systems),  data  must  be  se¬ 
quentially  recorded  and  retrieved  as  in 
conventional  tape  systems. 

cassette  tape  transport  system  —  The 

mechanism  that  moves  the  cassette  tape 
during  recording  and  playback.  Tne 
tape  transport  is  the  central  item  that 
each  of  the  other  major  components  in¬ 
terfaces.  It  must  also  accurately  position 
the  tape  with  respect  to  the  head  and 
move  the  tape  at  a  constant  speed.  This 
requires  electronic  circuitry  to  control 
tape  motion,  record  and/or  amplify  the 
data  signals,  and  format  the  data,  when 
necessary. 

casting-out-nines  check  —  See  check,  cast- 
ing-out-nines. 

catalog  — ^  1 .  A  list  of  items  with  descrip¬ 
tive  data,  usually  arranged  so  that  a  spe¬ 
cific  kind  of  information  can  be  readily 
located.  2.  To  assign  a  representative 
label  for  a  document  according  to  a  defi¬ 
nite  set  of  rules. 

catalog,  union  —  Often  meant  to  merge  a 
compiled  list  of  the  contents  of  two  or 
more  tape  libraries. 

catastrophic  failure  —  See  failure,  catas¬ 
trophic. 

category  —  1 .  A  natural  classification.  2.  A 
logical  grouping  of  associated  docu¬ 
ments. 

category,  display  —  See  display  catagory. 

catena  —  A  chain,  a  series,  especially  a 
connected  series. 

catenate  —  See  concatenate. 

cathode-ray  tube  —  1 .  An  electronic  vac¬ 
uum  tube  containing  a  screen  on  which 
information  may  be  stored  by  means  of 
a  multigrid  modulated  beam  of  elec¬ 
trons  from  the  thermionic  emitter;  stor¬ 
age  is  effected  by  means  of  charged  or 
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uncharged  spots.  2.  A  vacuum  tube  in 
which  a  beam  of  electrons  can  be 
focused  to  a  small  point  on  a  lumines¬ 
cent  screen  and  can  be  varied  in  posi¬ 
tion  and  intensity  to  form  a  pattern. 

cathode-ray  tube  memories  —  Memories 
in  which  photosensitive  surfaces  are 
used  as  a  target  upon  which  an  electron 
beam  reads  and  writes  information. 
These  surfaces  are  incorporated  into  a 
cathode  ray  tube  (crt),  and  circuitry  for 
addressing  the  photosensitive  surface  is 
used  to  control  the  crt  electron  beam. 

CCD  storage  —  Storage  based  on  charge- 
coupled  devices  (CCDs).  CCDs,  like 
RAMs,  are  volatile  storage  devices. 
Also,  a  read  function  from  a  CCD  does 
not  destroy  data.  This  nondestructive 
read  of  the  CCD  tends  to  simplify  its 
required  i/o  electronics  as  compared  to 
control  electronics  necessary  for  mag¬ 
netic  core  arrays.  CCDs,  however,  are 
not  random  access;  they  are  serial  stor¬ 
age  devices  similar  in  function  to  the 
traditional  delay  line.  Effectively  operat¬ 
ing  as  an  extensive  shift  register,  the 
CCD  must  cycle  data  through  a  read 
point  (or  points)  in  order  to  access  the 
desired  stored  information.  Compared 
to  disk  and  drum,  CCD  memories  are 
more  reliable  and  easier  to  maintain. 
Power  dissipation  per  bit  is  lower  for 
CCD  than  for  any  other  major  memory 
technology,  simplifying  the  correspond¬ 
ing  cooling  requirements;  size  and 
weight  are  also  low. 

CCITT  —  (Comity  Consultatif  Interna¬ 
tional  Telegraphique  et  Telephonique). 
The  International  Telegraph  and  Tele¬ 
phone  Consultative  Committee,  an  in¬ 
ternational  organization  concerned 
with  devising  and  proposing  recom¬ 
mendations  tor  international  telecom¬ 
munications. 

CCITT  interface  —  A  United  Nations  com¬ 
munications  standard  considered  man¬ 
datory  in  Europe  and  other  continents. 
It  is  very  closely  akin  to  the  American 
EIA  Standard  RS-232  B  or  C,  which  has 
been  accepted  as  an  interface  require¬ 
ment  between  data  processing  and  ter¬ 
minal  or  data  communication  equip¬ 
ment  by  American  manufacturers  of 
data-transmission  and  business  equip¬ 
ment. 

CCITT  X.21  protocoli  —  A  character-con- 
trolled  protocol  for  call  establishment 
and  a  oit-oriented  protocol  for  data 
transfer.  X.21  has  gained  popularity  be- 
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cmsc  of  its  single  five-pin  DTE-to-DCE 
interface  for  level  I.  Its  level  II  im¬ 
plementation  can  be  facilitated  by  a 
multiprotocol  DEC  chip. 

CDC  —  Abbreviation  for  Call  Direction 
Code.  An  identifying  call,  usually  two 
letters,  which  is  transmitted  to  an  outly¬ 
ing  receiver  and  automatically  turns  on 
its  printer  (selective  calling). 

C««fcix  —  A  system  by  which  data  is  trans¬ 
mitted  on  tv  picture  lines  in  the  vertical 
blanking  interval,  which  are  not  ordi¬ 
narily  visible.  The  data  cannot  be  ac¬ 
cessed  by  unauthorized  users  because  a 
special  decoder  is  needed.  Data  is  trans¬ 
mitted  in  the  17th,  18th,  330th,  and 
331st  lines  in  the  British  system  in  an 
NRZ  (nonreturn  to  zero)  format.  The 
receiving  system  must  provide  its  own 
clock  because  NRZ  has  no  built-in  clock 
signal. 

c«ll  —  A  location  specified  by  all  or  part  of 
the  address  and  possessea  of  the  taculty 
of  store.  Specific  terms  such  as  column, 
field,  location,  and  block  are  preferable 
when  appropriate. 

c«ll,  binary  —  A  one-bit  register  or  bit  po¬ 
sition. 

call,  fUtturbad  —  A  magnetic  cell  which 
has  received  one  or  more  partial  drive 
pulses  in  the  opposite  sense  since  it  was 
set  or  reset. 

call,  mognatic  —  A  binary  storage  cell  in 
which  the  two  values  of  one  binary  digit 
are  represented  by  different  patterns  of 
magnetism,  and  in  which  means  of  set¬ 
ting  and  sensing  the  contents  are  sta¬ 
tionary  with  respect  to  the  magnetic  ma¬ 
terial. 

calls,  dodicatod  trop  —  See  trap,  dedicated 
cells. 

callular  splitting  —  A  technique  for  accom¬ 
modating  additional  information  in  a 
system  that  allocates  storage  in  units  of 
cells.  When  information  must  be  added 
to  a  full  cell,  the  cell  is  split  into  two 
half-full  cells.  The  new  information  is 
added  to  one  of  these  new  cells.  Same  as 
block  splitting. 

cantar,  automotic-switching  —  Communi¬ 
cations  center  designed  specifically  for 
relaying  digitized  data  by  automatic 
electronic  methods. 

cantar,  dato-procassing  —  A  computer  in¬ 
stallation  providing  data-processing 
service  for  others,  sometimes  called  cus¬ 
tomers,  on  a  reimbursable  or  nonreim¬ 
bursable  basis. 
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cantar,  dota  twitching  —  See  switching 
center. 

cantar,  iDP  —  Electronic  data  processing 
center,  a  complete  complex  including 
one  or  more  computers. 

cantarlina,  strolca  —  Printed  character 
specification  drawings  and  a  line  used  to 
clesignate  the  position  and  shape  of  the 
locus  of  character  stroke  midpoints. 

cantar,  ralay  —  A  system  in  which  data 
transmissions  between  stations  on  diff¬ 
erent  circuits  within  a  network  are  ac¬ 
complished  by  routing  the  data  through 
a  central  point.  (Synonymous  with  mes¬ 
sage  switching  center.) 

cantar,  stora-ond-forword  twitching  — 
A  message-switching  center  in  which 
the  message  accepted  from  the  sender, 
whenever  he  offers  it,  is  held  in  a  physi¬ 
cal  store  and  forwarded  to  the  receiver, 
whenever  he  is  able  to  accept  it. 

cantar,  switching  —  A  location  in  which  in¬ 
coming  data  from  one  circuit  is  trans¬ 
ferred  to  the  proper  outgoing  circuit. 

cantrol  charoctar,  font-changa  —  Same  as 
character,  font  change. 

cantrol  computar,  input/output  —  Commu¬ 
nication  between  the  central  computer 
and  the  peripheral  units  of  some  com¬ 
puter  systems  may  be  performed  over 
all  input/output  channels.  Each  of  the 
several  channels  allows  bidirectional 
transfers  of  data  and  control  signals  be¬ 
tween  the  central  computer  and  the  pe¬ 
ripheral  devices. 

control  control  ponal  —  See  control  panel. 

cantrol  control  unit  —  See  central  process¬ 
ing  unit. 

cantrol  tllo,  on-lino  —  See  file,  on-line  (cen¬ 
tral). 

controlizod  control  —  In  a  computer,  the 
control  of  all  processing  by  a  single  op¬ 
erational  unit. 

cantrollzod  data  procotsing  —  Data  pro¬ 
cessing  performed  at  a  single,  central 
location  on  data  obtained  from  several 

f geographical  locations  or  managerial 
evels.  Decentralized  data  processing  in¬ 
volves  processing  at  various  managerial 
levels  or  geographical  points  through¬ 
out  the  organization. 

cantrollzod  input/output  coordination,  timo 
shoring  —  See  time  sharing,  centralized 
input/output  coordination, 
control  offlca  axchanga  —  The  place 
where  a  communication  common  car- 
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rier  locates  the  equipment  which  inter¬ 
connects  subscribers  and  circuits. 

central  processing  element  (bit  slices)  — 

Each  central  processing  element  (CPE) 
represents  a  z-bit  or  4-Dit  slice  through 
the  data-processing  section  of  a  com¬ 
puter.  In  some  systems,  several  CPEs 
may  be  arrayed  in  parallel  to  form  a 
processor  of  any  desired  word  length. 
The  microprocessor,  which  together 
with  the  microprogram  memory  con¬ 
trols  the  step-by-step  operation  of  the 
processor,  is  itself  a  powerful  micropro¬ 
grammed  state  sequencer. 

central  processing  unit  —  Abbreviated 
CPU.  The  unit  of  a  computing  system 
that  contains  the  circuits  that  control 
and  perform  the  execution  of  instruc¬ 
tions. 

central  processing,  unit  loop  —  The  main 
routine  or  a  control  program  and  that 
which  is  associated  with  the  control  of 
the  internal  status  of  the  processing 
unit,  in  contrast  to  those  control  pro¬ 
grams  of  routines  developed  with  termi¬ 
nals  and  file  storage  input-output. 

central  processing  unit,  microcomputer 

—  The  CPU  is  the  primary  functioning 
unit  of  any  computer  system.  Its  basic 
architecture  consists  of  storage  ele¬ 
ments  called  registers,  computational 
circuits  designated  as  the  arithmetic- 
logic  unit  (ALU),  the  control  block,  and 
input-output  ports.  A  microprocessor 
built  with  LSI  technology  often  contains 
a  CPU  on  a  single  chip.  Because  such  a 
chip  has  limitea  storage  space,  memory 
implementation  is  added  in  modular 
fashion  on  associated  chips.  Most  mi¬ 
crocomputers  consist  of  a  CPU  chip  and 
others  for  memory  and  i/o. 

central  processor  —  See  central  processing 
unit. 

central  processor  organization  —  The 

computer  can  be  divided  into  three 
main  sections:  arithmetic  and  control, 
input/output,  and  memory.  The  arith¬ 
metic  and  control  section  carries  out  the 
directives  of  the  program.  The  calcula¬ 
tions,  routing  of  information,  and  con¬ 
trol  of  the  otner  sections  occurs  in  this 
part  of  the  central  processor.  All  infor¬ 
mation  going  in  and  coming  out  of  the 
central  processor  is  handled  by  the  in¬ 
put/output  section.  It  also  controls  the 
operation  of  all  peripheral  equipment. 
The  memory  section  is  the  heart  of  the 
central  processor;  it  provides  temporary 
storage  for  data  and  instructions.  Be- 
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cause  of  its  importance,  the  total  cycle 
time  of  the  memory  is  the  main  deter¬ 
mining  factor  in  the  overall  speed  of  the 
processor. 

central  scanning  loop  —  A  loop  of  instruc¬ 
tions  which  determines  which  task  is  to 
be  performed  next.  After  each  item  of 
work  is  completed,  control  is  trans¬ 
ferred  to  the  central  scanning  loop 
which  searches  for  processing  requests 
in  order  to  determine  the  next  item  to 
be  processed.  The  computer  may  cycle 
idly  in  the  central  scanning  loop  it  no 
item  requires  its  attention,  or  it  may  go 
into  a  wait  state  which  is  interrupted  if 
the  need  arises.  The  central  scanning 
loop  is  the  nucleus  of  a  set  of  supervi¬ 
sory  programs. 

central  terminal  unit  —  Abbreviated  CTU. 
This  unit  supervises  communication  be¬ 
tween  the  teller  consoles  and  the  pro¬ 
cessing  center.  It  receives  incoming 
messages  at  random  intervals,  stores 
them  until  the  central  processor  is  ready 
to  process  them,  and  returns  the  pro¬ 
cessed  replies  to  the  teller  consoles 
which  originated  the  transactions  (bank 
application). 

cerdip^ — Abbreviation  for  Ceramic  Dual 
In-line  Package. 

certified  tape  —  Computer  tape  that  is  ma¬ 
chine  checked  on  all  tracks  throughout 
each  roll  and  is  certified  by  the  supplier 
to  have  less  than  a  specific  total  number 
of  errors  or  to  have  zero  errors. 

certifier,  tape  —  A  peripheral  device  or 
unit  designed  to  locate  defects  in  mag¬ 
netic  tape  before  use,  such  as  oxide 
emissions,  unevenness,  bubbles,  etc. 

CF  —  See  control  footing. 

CH  —  See  control  heading. 

chain  —  1 .  Any  series  of  items  linked  to¬ 
gether.  2.  Pertaining  to  a  routine  con¬ 
sisting  of  segments  which  are  run 
through  the  computer  in  tandem,  only 
one  segment  being  within  the  computer 
at  any  one  time  and  each  segment  using 
the  output  from  the  previous  program 
as  its  input. 

chain  additions  program  —  An  instruction 
set  that  will  permit  new  records  to  be 
added  to  a  fife. 

chain,  binary  —  A  series  of  flip-flops  (bi¬ 
nary  circuits)  which  exist  in  either  one  of 
two  states,  but  each  circuit  can  affect  or 
change  the  following  circuit. 

chain  code — An  arrangement  in  a  cyclic 
sequence  of  some  or  all  of  the  possible 
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different  N-bit  words,  in  which  adjacent 
words  are  linked  by  the  relationship  that 
each  word  is  derived  from  its  neighbor 
by  displacing  the  bits  one  digit  position 
to  the  left  or  right,  dropping  the  leading 
bit,  and  inserting  a  bit  at  the  end.  The 
value  of  the  inserted  bit  needs  only  to 
meet  the  requirement  that  a  word  must 
not  recur  before  the  cvcle  is  com¬ 
plete;  e.g.,  000  001  010  oil  111  100 
000.  .  .  . 

chained  file  —  A  computer  file  arranged  so 
that  each  data  item  or  key  in  a  record  in 
the  chain  has  the  address  of  another  re¬ 
cord  with  the  same  data  or  kev.  To  re¬ 
trieve  all  data  that  contains  the  given 
key,  only  the  first  address  need  be 
found,  since  the  next  address  is  adjacent 
to  it,  and  that  one  is  adjacent  to  the 
next,  etc. 

chainad  list  —  A  list  of  items,  each  of 
which  contains  an  identifier  for  the  next 
item  in  a  particular  order,  but  such 
order  does  not  have  any  particular  rela¬ 
tion  to  the  order  in  which  the  items  are 
stored. 

chainad  record  —  Physical  records, 
located  randomly  in  main  or  auxiliary 
memory  modules,  that  are  linked  or 
chained  by  means  of  a  control  field  in 
each  record  which  contains  the  address 
of  the  next  record  in  the  series  or  chain. 
Long  and  complete  waiting  lists  or  files 
can  be  connected  or  chained  in  this  way. 

chaining  —  1 .  A  system  of  storing  records 
in  which  each  record  belongs  to  a  list  or 
group  of  records,  and  has  a  linking  field 
tor  tracing  the  chain.  2.  The  capability 
of  an  object  program  to  call  another  ob¬ 
ject  program  for  execution  after  its  own 
execution  has  been  performed. 

chaining,  command  —  The  execution  of  a 
sequence  of  i/o  commands  in  a  com¬ 
mand  list,  under  control  of  an  lOP,  on 
one  or  more  logical  records. 

chaining,  dota  —  The  gathering  (or  scat¬ 
tering)  of  information  within  one  physi¬ 
cal  record,  from  (or  to)  more  than  one 
region  of  memory,  by  means  of  succes¬ 
sive  i/o  commands. 

chaining  taarch  —  A  particular  search  key 
is  chosen,  and  when  a  search  of  an  in¬ 
terconnected  set  is  made  whose  key 
matches  the  search  key,  the  content  of 
the  address  includes  tne  key  matching 
the  search  key.  It  also  contains  either 
the  item  itself  or  the  location  of  the 
item  sought — or  another  address  is 
sought  and  found  in  the  content,  the 
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process  being  repeated  until  either  the 
Item  is  found  or  the  chain  is  ter¬ 
minated. 

chain  links  —  1 .  Various  series  of  linked 
data  items.  2.  In  sequential  processing, 
successive  program  segments,  each  of 
which  relies  on  the  previous  segment 
for  its  input. 

choin  maintananca  program  —  An  instruc¬ 
tion  set  that  will  permit  the  deletion  of 
records  from  a  file. 

chain  prinfor  —  See  printer,  chain. 

chain  printing  prlnciplo  —  The  printing  of 
a  full  line  in  a  single  print  cycle.  Data, 
representing  the  columns,  is  abstracted 
serially  by  character,  parallel  by  bit  from 
the  buffer  and  then  compared  to  the 
chain  position  counter.  When  coinci¬ 
dence  takes  place,  the  appropriate  ham¬ 
mer  is  energized.  When  the  number  of 
energized  hammers  in  a  line  equals  the 
number  of  printable  characters  loaded 
into  the  buffer  (not  including  blanks), 
the  print  cycle  is  terminated,  and  the 
printer  advances  the  paper.  The  printer 
then  becomes  ready  to  accept  the  next 
line  of  data.  This  “adaptive  control” 
technique  allows  the  printer  to  move  to 
the  next  line  as  soon  as  the  buffer  is 
empty,  instead  of  continuing  to  read  the 
blank  spaces  that  constitute  the  rest  of 
the  line. 

chain  raaction  —  The  initiation  of  multiple 
levels  of  address  modification  with  few 
instructions. 

chain  saarch  —  A  search  key  is  used  and  is 
transformed  to  bring  out  an  initial  ad¬ 
dress.  If  the  contents  of  the  initial  ad¬ 
dress  contain  the  key  matching  the 
search  key,  the  contents  contain  the  sum 
or  other  information  sought.  If  unsuc¬ 
cessful,  another  address  is  found  in  the 
contents,  and  the  process  is  repeated 
until  the  item  is  found  or  the  chain  ends. 
Thus,  a  chain  search  operates  in  a  file  of 
unordered  but  related  or  intercon¬ 
nected  data. 

changaabla  sforaga  —  See  storage, 
changeable. 

changa,  control  —  See  control  change. 

chongo  dump  —  A  print-out  or  output  re¬ 
cording  of  the  contents  of  all  storage 
locations  in  which  a  change  has  been 
made  since  the  previous  change  dump. 

chongo  flla  —  A  list  of  transactions  pro¬ 
cessed  against  the  master  file. 

chongo  rocord  —  A  record  which  results  in 


changes,  pending 


channel,  informotion 


changing  of  some  of  the  information  in 
the  corresponding  master  file  record. 

changes,  pending  —  Occurrences  of  vari¬ 
ous  types  have  prevented  successful 
processing  of  transactions  such  as:  pro¬ 
ram  errors,  records  deleted  from  hies, 
ata  mistakes,  “frozen”  accounts,  and 
others.  Such  deviations  from  the  normal 
require  hold-ups  or  delays  pending 
decisions  resulting  in  changes. 

changa,  ttap  —  The  change  from  one 
value  to  another  in  a  single  increment  in 
negligible  time. 

change  tape  —  A  paper  tape  or  magnetic 
tape  carrying  information  that  is  to  be 
used  to  update  filed  information.  This 
filed  information  is  often  on  a  master 
tape.  (Synonymous  with  transaction 
tape.) 

channel  —  1 .  A  path  along  which  signals 
can  be  sent,  e.g.,  data  Aannel,  output 
channel.  2.  The  portion  of  a  storage  me¬ 
dium  that  is  accessible  to  a  given  read¬ 
ing  station,  e.g.,  track,  band.  3.  A  unit 
which  controls  the  operation  of  one  or 
more  i/o  units.  4.  One  or  more  parallel 
tracks  treated  as  a  unit.  5.  In  a  circulat¬ 
ing  storage,  a  channel  is  one  recirculat¬ 
ing  path  containing  a  fixed  number  of 
words  stored  serially  by  word.  (Synony¬ 
mous  with  band.) 

channal  adapfar  —  A  device  which  permits 
the  connection  between  data  cnannels 
of  differing  equipment.  The  device  al¬ 
lows  data  transfer  at  the  rate  of  the 
slower  channel. 

channal,  analog  —  A  channel  on  which  the 
information  transmitted  can  take  any 
value  between  the  limits  defined  by  the 
channel.  Voice  channels  are  analog 
channels. 

channal,  broad-band  —  A  channel  capable 
of  providing  data-communication  rates 
higher  than  those  of  voice-band  chan- 
nds.  It  also  provides  higher  reliability. 
Current  facilities  can  provide  transmis¬ 
sion  rates  up  to  several  million  bits  per 
second. 

chonnol  capacity  —  The  maximum  possi¬ 
ble  information-transmission  rate 
through  a  channel  at  a  specified  error 
rate.  The  channel  capacity  may  be  mea¬ 
sured  in  bits  per  second  or  bauds. 

channal,  Clasi-D  —  The  Class-D  channel 
can  be  used  to  transmit  punched  paper 
tape  at  approximately  240  worcis  per 
minute,  depending  upon  the  code  ele¬ 
ment  (5-,  0-,  7-,  or  8-level  code)  em- 


loyed.  It  could  also  be  used  to  transmit 
0-column  punched  cards  at  the  rate  of 
10  to  11  per  minute. 

channal,  Clast-E  —  The  Class-E  data  chan¬ 
nel  is  capable  of  transmission  rates  up  to 
1200  baud.  The  channel  will  also  accept 
polar-pulse  input  conforming  to  EIA 
standards,  and  will  deliver  signals  at  the 
destination  having  the  same  characteris¬ 
tics. 

channal  controllars  —  Units  which  allow 
several  central  elements  in  the  com¬ 
puter  to  share,  in  a  changing  manner,  a 
pool  of  millions  of  characters  of  main 
memory  that  can  be  partitioned  into  nu¬ 
merous  (at  least  8)  different  memories. 

channal,  data  —  The  bidirectional  data 
path  between  the  i/o  devices  and  the 
main  memory  in  a  digital  computer  that 
permits  one  or  more  i/o  operations  to 
take  place  concurrently  with  computa¬ 
tion. 

channal,  dadicatad  —  A  specific  channel 
that  has  been  reserved  or  committed  or 
set  aside  for  a  very  specific  use  or  appli¬ 
cation. 

channal,  DMA  —  The  direct  memory  ac¬ 
cess  (DMA)  channel  capability  permits 
faster  data  transfer  speeds.  The  basic 
approach  is  to  bypass  the  registers  and 
rovide  direct  access  to  the  memory 
us.  Another  significant  feature  in¬ 
cluded  in  some  of  these  is  a  vectored 
interrupt  capability.  The  number  of  sep¬ 
arate  interrupt  lines  accommodated 
typically  is  four  or  more.  These  newer 
aesigns  have  been  referred  to  as  the  sec¬ 
ond  generation  in  microprocessors. 
Second  generation  features  include: 
separate  address  and  data  bus  lines, 
multiple  address  modes  (e.g.,  direct,  in¬ 
direct,  relative,  and  indexed),  more  in¬ 
structions,  more  versatile  register  stack 
operation,  vectored  interrupts,  direct 
memory  access,  standard  RAM  and 
ROM. 

channal,  duplax  —  A  channel  providing 
simultaneous  transmission  in  both  di¬ 
rections. 

channal,  foor-wira  —  A  two-way  circuit 
where  the  signals  simultaneously  follow 
separate  and  distinct  paths,  in  opposite 
directions,  in  the  transmission  medium. 

channal,  half-duplax  —  A  channel  capable 
of  transmitting  and  receiving  signals, 
but  in  only  one  direction  at  a  time. 

channal,  information^ — The  transmission 
and  intervening  equipment  involved  in 
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channel,  information  (transfer) 

the  transfer  of  information  in  a  given 
direction  between  two  terminals.  An  in¬ 
formation  channel  includes  the  modula¬ 
tor  and  demodulator  and  any  error-con¬ 
trol  equipment  irrespective  of  its 
location,  as  well  as  the  backward  chan¬ 
nel,  when  provided. 

channel.  Information  (transfer)  —  The 

functional  connection  between  the 
source  and  the  sink  data  terminal  equip¬ 
ments.  It  includes  the  circuit  and  the 
associated  data  communications  equip¬ 
ments.  Also,  the  assembly  of  data  com¬ 
munications  and  circuits  including  a  re¬ 
verse  channel  if  it  exists. 

channel,  input  —  The  channel  which  first 
brings  in  or  introduces  signals  or  data  to 
a  computing  device. 

channel,  input/output  —  A  specific  chan¬ 
nel  which  permits  simultaneous  com¬ 
munications,  and  independently  so,  be¬ 
tween  various  storage  units  or  any  of  the 
various  input  or  output  units.  Such  a 
channel  is  the  control  channel  for  most 
peripheral  devices  and  quite  often  per¬ 
forms  various  checks  on  data  transfers 
such  as  validity  checks,  etc. 

channel,  i/o  —  A  bidirectional  data  path 
between  the  i/o  devices  and  the  main 
memory  in  a  digital  calculator  that  per¬ 
mits  one  or  more  i/o  operations  to  hap¬ 
pen  concurrently  with  computation. 

channel,  narrow-band  —  A  channel  with 
data-communication  capabilities  up  to 
300  bits  per  second. 

channel,  output  —  That  particular  or  dedi¬ 
cated  channel  reserved  for  removal  or 
carrying  of  data  from  a  peripheral  de¬ 
vice. 

channel  reliability  —  The  percentage  of 
time  that  the  channel  meets  the  arbi¬ 
trary  standards  established  by  the  user. 

channel  scheduler  —  A  program  whose 
function  is  to  see  that  a  list  of  requests 
for  input/output  operations  are  ex¬ 
ecuted  in  a  aesirable  sequence.  The 
channel  scheduler  program  sequentially 
initiates  the  next  operation  on  the  list 
after  it  has  completed  one  operation  on 
a  channel. 

channel,  selector  ^ — The  selector  channel 
is  designed  primarily  for  such  devices  as 
tape  units  and  disk  files.  When  the  selec¬ 
tor  channel  is  directed  to  make  connec¬ 
tion  with  one  input  or  output  unit,  all 
other  units  on  that  channel  are  locked 
out  until  the  first  unit  is  released.  The 
selector  channel  is  capable  of  handling 
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high-speed  units  overlapped  with  proc¬ 
essing,  so  that  a  stream  of  data  can  be 
fed  to  storage  while  the  processing  unit 
is  performing  arithmetic  or  logic  opera¬ 
tions  for  another  phase  of  the  program. 

chonnel,  simplex  —  A  channel  which  per¬ 
mits  transmission  in  one  direction  only. 

channels,  paper  tape  —  See  tape  channels, 
paper. 

channels,  read/write  —  The  degree  of  pe¬ 
ripheral  simultaneity  in  any  computer 
system  depends  on  the  number  of 
read/write  channels  in  the  system.  A 
read/write  channel  is  a  bidirectional 
data  path  across  an  interface  between 
the  main  memory  and  a  peripheral  de¬ 
vice.  Whenever  an  input/output  opera¬ 
tion  is  to  be  performed,  a  programmer- 
assigned  read/wTite  channel  completes 
the  path  between  the  required  periph¬ 
eral  device  and  the  main  memory. 

channels,  tape,  punched-paper  —  The  par¬ 
allel  tracks  along  the  length  of  the  tape. 

channel  status  routine  (BSY)  —  BSY  (busy) 
is  called  by  drivers  to  determine  the  sta¬ 
tus  of  a  channel.  A  driver  cannot  use  a 
channel  until  the  channel  is  free.  When 
BSY  is  called,  it  retains  control  until  the 
channel  is  free.  The  status  of  each  chan¬ 
nel  available  to  the  system  is  contained 
in  the  channel  status  table  (CST).  This 
table  contains  one  entry  for  each  chan¬ 
nel.  Each  time  a  driver  is  called,  it  waits 
for  the  necessary  channel  to  be  free. 
When  an  input/output  operation  is  ini¬ 
tiated,  the  driver  sets  the  channel  status 
at  busy.  Upon  completion  of  the  inter¬ 
rupt,  the  channel  status  is  set  at  not 
busy. 

channel  switching  —  Same  as  input/output 
switching. 

channel  synchronizer  —  The  channel  syn¬ 
chronizer  provides  the  proper  interface 
between  the  central  computer  and  the 
peripheral  equipment.  Other  control 
functions  of  the  channel  synchronizer 
include:  primary  interpreting  of  the 
function  words;  searching  by  compari¬ 
son  of  an  identifier  with  oata  read  from 
a  peripheral  unit;  and  providing  the 
central  computer  with  peripheral-unit 
status  information. 

channel,  time-derived  —  Any  of  the  chan¬ 
nels  obtained  by  time-division  multi¬ 
plexing  of  a  channel. 

channel-to-channel  connection  —  A  device 
for  rapid  data  transfer  between  two 
computers.  A  channel  adapter  is  availa- 


channel,  vpice-banil 

ble  that  permits  the  connection  between 
any  two  channels  on  any  two  systems. 
Data  is  transferred  at  tne  rate  of  the 
slower  channel.  See  direct  control  con¬ 
nection. 

channel,  voice-band  —  A  communications 
channel  having  an  effective  bandwidth 
of  up  to  3000  hertz.  Equipment  is  avail¬ 
able  from  the  carriers  and  independent 
suppliers  for  data  transmission  at 
speeds  up  to  9600  bits  per  second. 

channel,  voice-grade  —  See  channel, 
voice-band. 

channel  waiting  queue  —  The  CToup  of 
items  in  the  system  needing  the  atten¬ 
tion  of  the  channel  scheduler  program 
which  executes  the  items  in  queue  in  a 
desirable  sequence. 

channel,  wideband  common  carrier  — 

Wideband  channels  are  facilities  that 
the  common  carriers  provide  for  trans¬ 
ferring  data  at  ^eeds  up  to  the  1  million 
baud  region.  The  availability  of  these 
facilities  depends  on  what  equipment 
the  common  carrier  has  in  the  sub¬ 
scriber’s  geographic  area.  There  are 
many  modems  available  for  use  with 
common  carrier  facilities,  many  of 
which  are  supplied  by  the  common  car¬ 
riers. 

chaptor  —  Programs  are  often  divided 
into  self-contained  parts,  most  often 
called  segments  or  sections,  and  often 
times  chapters,  in  order  to  be  able  to 
execute  the  program  without  maintain¬ 
ing  it  in  its  entirety  in  the  internal  stor¬ 
age  medium  at  any  one  time.  Other  pro¬ 
ram  divisions  are  pages,  paragraphs, 
ooks. 

charactar  —  1 .  One  symbol  of  a  set  of  ele¬ 
mentary  symbols  such  as  those  corre¬ 
sponding  to  the  keys  on  a  typewriter. 
The  symbols  usually  include  the  deci¬ 
mal  digits  0  through  9,  the  letters  A 
through  Z,  punctuation  marks,  opera¬ 
tion  symbols,  and  any  other  single  sym¬ 
bols  which  a  computer  may  read,  store, 
or  write.  2.  The  electrical,  magnetic,  or 
mechanical  profile  used  to  represent  a 
character  in  a  computer,  and  its  various 
storage  and  peripheral  devices.  A  char¬ 
acter  may  be  represented  by  a  group  of 
other  elementary  marks,  such  as  bits  or 
pulses. 

charactar,  additional  —  Same  as  character, 
special. 

choractor  adjustmont  —  The  address  ad¬ 
justment  in  which  the  literal  used  to 
modify  the  address  has  reference  to  a 


charactar,  codad  axtantion 

specific  given  number  or  group  of  char¬ 
acters. 

charactar,  alphamaric  —  A  generic  term 
for  numeric  digits,  alphabetic  charac¬ 
ters,  and  special  characters. 

charactar,  backspaca  —  One  which  creates 
action  of  the  printing  mechanism  with¬ 
out  printing.  The  backspace  character 
causes  a  spacing  backwards  of  one  char¬ 
acter  width. 

charactar,  binary-codad  —  An  element  of 
notation  which  represents  alphanu¬ 
meric  characters  as  decimal  digits,  let¬ 
ters,  and  symbols  by  a  set  configuration 
of  consecutive  binary  digits. 

charactar,  blank  —  A  specific  character  de¬ 
signed  and  used  to  separate  groups  of 
characters.  In  some  computers  an  actual 
symbol  such  as  *  is  used  to  signify  a 
blank,  and  thus  assurance  is  positive 
that  a  blank  space  did  not  develop  from 
machine  malfunction  or  keypuncn  oper¬ 
ator  error. 

charactar,  block  ignora  —  One  of  the  many 
control  characters  which  indicates  that 
an  error  in  data  preparation  or  trans¬ 
mission  has  occurred  and  certain  prede¬ 
termined  amounts  of  data  should  be  ig¬ 
nored.  In  some  particular  cases  the 
amount  to  be  ignored  is  a  partial  block 
of  characters  back  to  the  most  recently 
occurring  block  mark. 

charactar  boundary  —  A  real  or  imaginary 
rectangle  which  serves  as  a  boundary,  in 
character  recognition,  between  consec¬ 
utive  characters  or  successive  lines  on  a 
source  document. 

charactar,  chock  —  See  check  character. 

charactar  chocking,  inodmittibla  —  Nu¬ 
merous  internal  checks  continually 
monitor  the  accuracy  of  the  system  and 
guard  against  incipient  malfunction. 
Typical  are  the  parity  and  inadmissible 
characters  check;  an  automatic  read- 
back  of  magnetic  tape  and  magnetic 
cards  as  the  information  is  being  re¬ 
corded.  The  electronic  tests  which  pre¬ 
cede  each  use  of  magnetic  tape  or  mag¬ 
netic  cards  ensure  that  the  operator  has 
not  set  switches  improperly. 

charactar,  coda  —  A  particular  arrange¬ 
ment  of  code  elements  used  in  a  code  to 
represent  a  single  value  or  symbol. 

charactar,  codad  —  A  character  repre¬ 
sented  by  a  specific  code. 

charactar,  codad  axtantion  —  A  distinct 
character  designed  to  indicate  that  suc- 
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choracter  code,  forbidden 

ceeding  characters  are  to  be  interpreted 
using  a  different  code. 

character  code,  forbidden  —  In  the  binary 
coding  of  characters,  a  bit  code  which 
indicates  an  error  in  coding. 

character,  command  —  Characters,  when 
used  as  code  elements,  can  initiate, 
modify,  or  stop  a  control  operation. 
Characters  may  be  used,  for  example,  to 
control  the  carriage  return,  etc.,  on  vari¬ 
ous  devices  or  control  the  devices  them¬ 
selves. 

character,  control  —  See  character,  com¬ 
mand. 

character  crowding  —  The  effect  of  reduc¬ 
ing  the  time  interval  between  subse¬ 
quent  characters  read  from  tape,  caused 
by  a  combination  of  mechanical  skew, 
gap  scatter,  jitter,  amplitude  variation, 
etc.  Also  called  packing. 

character,  device  control  —  A  specific  con¬ 
trol  character  to  switch  devices  on  or 
off,  usually  in  telecommunications  sys¬ 
tems,  but  also  used  with  other  data 
processing  equipment. 

character  edge  —  In  optical  character  rec¬ 
ognition,  there  is  an  imaginary  edge 
which  runs  along  the  optical  discon¬ 
tinuity  between  the  printed  area  and  the 
unprinled  area  of  a  printed  symbol  or 
character.  The  optical  discontinuity  is 
observed  by  a  change  in  the  reflectivity 
along  this  imaginary  line  which  is  trans¬ 
verse  to  the  character  edge. 

character  element  —  1 .  A  basic  informa¬ 
tion  element  as  transmitted,  printed, 
displayed,  etc.,  or  used  to  control  com¬ 
munications,  when  used  as  a  code.  2. 
Groups  of  bits,  pulses,  etc.,  occurring  in 
a  time  period  normally  representing 
that  for  a  character  or  symbolic  repre¬ 
sentation. 

character  emitter  —  An  electromechanical 
device  which  emits  a  timed  pulse  or 
group  of  pulses  in  some  code. 

character,  end-of-mestage  ^ — Some  pro¬ 
grammers  use  specific  characters  or 
groups  of  characters  such  as  OUT, 
ROGER,  EOM  to  indicate  the  end  of  a 
message. 

character,  erase  —  A  character  which  most 
often  represents  a  character  to  be  ig¬ 
nored  or  signifies  that  the  preceding  or 
following  item  is  to  be  ignored  as  pre¬ 
scribed  by  some  fixed  convention  of  the 
machine  or  as  programmed.  It  may  sig¬ 
nify  that  some  particular  action  is  to  be 
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prevented,  or  it  may  signify  an  erase  or 
destroy  action  on  a  tape  or  disk. 

character,  error  —  One  of  the  control  char¬ 
acters  used  to  indicate  that  an  error  in 
data  preparation  or  transmission  has  oc¬ 
curred.  It  also  usually  signifies  that  a 
certain  predeterminea  amount  of  com¬ 
ing  or  recently  transmitted  data  should 
be  ignored. 

character,  escape  —  A  control  character 
which  serves  to  assign,  either  temporar¬ 
ily  or  permanently,  various  new  or  diff¬ 
erent  meanings  to  specific  coded  repre¬ 
sentations.  Examples  are:  locking-shift 
characters,  nonlocking  shift  characters, 
shift-out  or  shift-in  characters,  font- 
change  characters,  etc.  Thus,  escape 
characters  permit  a  limited  code  to  rep¬ 
resent  a  wide  range  of  characters  since 
it  assigns  more  than  one  meaning  to 
each  character  representation. 

character  fill  — ^  1 .  A  procedure  of  storing 
the  same  character  or  symbol  in  storage 
locations,  in  a  group  of  storage  loca¬ 
tions,  or  even  in  a  complete  storage  unit 
of  a  computer.  2.  To  replace  all  data  in 
a  particular  storage  device  in  a  group  of 
locations  by  bringing  all  the  cells  to  a 
prescribed  or  desired  state. 

character,  font-change  —  A  control  char¬ 
acter  which  causes  the  next  character  to 
determine  which  type  font  is  to  be  used 
until  the  next  font-change  character 
comes  up. 

character,  forbidden  —  Same  as  character, 
illegal. 

character,  format  —  A  specific  control 
character  used  to  control  a  key  printer. 
This  character  does  not  print  but  may 
cause  backspacing,  tabulating,  new 
lines,  etc. 

character  format  memory  —  Memory  stor¬ 
ing  technique  of  storing  one  character 
in  each  adaressable  location. 

choracter,  form-feed  —  The  character 
which  controls  the  printer  or  demands 
action  of  the  printer,  in  this  case  to  feed 
forms. 

character,  functional  —  See  character,  com¬ 
mand. 

character  generation,  automatic  —  See  au¬ 
tomatic  character  generation. 

charocter  grophics  —  A  process  by  which 
pictures  may  be  programmed.  One 
typewriter-style  keyboard  has  a  graphic 
key  and  graphic  symbols  engraved  on 
the  key  tops  for  use  in  the  same  manner 
as  shifting  for  upper  case  on  a  type- 
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writer.  The  graphic  symbols  may  be 
used  as  thougn  tney  were  text  when  the 
graphic  and  shift-lock  keys  are  de¬ 
pressed. 

character,  ignore  —  See  ignore. 

character,  ignore  block  —  The  character 
which  indicates  that  an  error  in  data 
preparation  or  transmission  has  oc¬ 
curred  and  certain  predetermined 
amounts  of  coming  or  recently  transmit¬ 
ted  data  should  be  ignored.  In  this  par¬ 
ticular  case,  the  amount  to  be  ignored  is 
a  partial  block  of  characters  back  to  the 
most  recently  occurring  block  mark. 

character,  illegal  —  A  character  or  combi¬ 
nation  of  bits  which  is  not  accepted  as  a 
valid  representation  by  the  machine  de¬ 
sign  or  by  a  specific  routine.  Illegal 
characters  are  commonly  detected  and 
used  as  an  indication  ot  machine  mal¬ 
function. 

character,  improper  —  Same  as  character, 
illegal. 

character,  instruction  —  See  character, 

command. 

characteristic  —  The  integral  part  of  a  log¬ 
arithm;  the  exponent  of  a  normalized 
number. 

characteristic  distortion  —  LA  fixed  dis¬ 
tortion  which  results  in  either  shortened 
or  lengthened  impulses.  It  generally 
does  not  change  in  degree  from  day  to 
day.  2.  Distortions  caused  by  transients 
which,  as  a  result  of  the  modulation,  are 
present  in  the  transmission  channel  and 
depend  on  its  transmission  qualities. 

characteristic  overflow  —  A  situation  de¬ 
veloped  in  floating-point  arithmetic  if 
an  attempt  is  made  to  develop  a  charac¬ 
teristic  greater  than  a  specified  number. 

characteristics,  noise  —  See  noise  charac¬ 
teristics. 

characteristic  underflow  —  A  situation  de¬ 
veloped  in  floating-point  arithmetic  if 
an  attempt  is  made  to  develop  a  charac¬ 
teristic  less  than  a  specified  number. 

character,  layout  —  A  specific  control 
character  used  to  control  a  printer.  This 
character  does  not  print  but  may  cause 
back-spacing,  tabulating,  new  lines,  etc. 

character,  least  significant  —  The  charac¬ 
ter  in  the  rightmost  position  in  a  num¬ 
ber  or  word. 

character,  locking  shift  —  A  common  con¬ 
trol  character  which  causes  all  charac¬ 
ters  which  follow  to  shift  to  a  different 
character  set  until  the  shift  character 


representative  of  that  set  is  met,  where¬ 
upon  reversion  is  then  made  to  the  orig¬ 
inal  character  set.  A  shiftout  character 
makes  the  change,  while  the  shift-in 
character  changes  the  character  set  back 
to  the  original.  This  action  is  somewhat 
analagous  to  shifting  to  capital  letters 
on  a  typewriter  by  pressing  the  lock  and 
shift  keys. 

character  misregistration  —  The  improper 
state  of  appearance  of  a  character,  in 
character  recognition,  with  respect  to  a 
real  or  imaginary  horizontal  base  line  in 
a  character  readier. 

character,  most  significant  —  The  charac¬ 
ter  in  the  leftmost  position  in  a  number 
or  word. 

character,  new-line  —  A  particular  func¬ 
tional  character  which  controls  or  de¬ 
mands  action  of  the  printer,  in  this  case, 
a  new  line. 

character,  nonlocking  shift  —  A  special 
control  character  which  causes  one 
(sometimes  more)  characters  following 
to  shift  to  that  of  another  total  set  of 
characters,  for  example,  to  caps  or  ital¬ 
ics.  Similar  to  a  nonlocking  shift  key  on 
a  typewriter. 

character,  numeric  —  Same  as  digit. 

character,  operational  —  See  character, 
command. 

character  outline  —  The  graphic  pattern 
formed  by  the  stroke  edges  of  a  hand¬ 
written  or  printed  character  in  character 
recognition. 

character,  pad  —  Character  introduced  to 
use  up  time  while  a  function  (usually 
mechanical)  is  being  accomplished,  e.g., 
carriage  return,  form  eject,  etc. 

character,  paper  throw  —  A  character 
which  controls  or  demands  action  of  the 
printer;  in  this  case  a  paper  throw. 

choracter  pitch  —  See  pitch,  character. 

character,  print  control  —  A  specific  con¬ 
trol  character  used  to  affect  printing  op¬ 
erations  such  as  feeding,  spacing,  font 
selection. 

character,  protection  —  A  character  se¬ 
lected  by  the  programmer  or  built  into 
the  machine  which  replaces  a  zero  which 
has  been  suppressea  to  avoid  error  or 
false  statements.  Such  characters  are 
usually  symbols,  such  as  an  ampersand 
or  an  asterisk. 

character  reader  —  A  specialized  device 
which  can  convert  data  represented  in 
one  of  the  type  fonts  or  scripts  read  by 
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human  beings  directly  into  machine  lan¬ 
guage.  Such  a  reader  may  operate  opti¬ 
cally;  or  if  the  characters  are  printea  in 
magnetic  ink,  the  device  may  operate 
magnetically  or  optically, 
character  recognition  —  The  computer 
process  of  reading,  identifying,  and  en¬ 
coding  a  printed  character, 
character,  redundant  —  A  character  spe¬ 
cifically  added  to  a  group  of  characters 
to  ensure  conformity  with  certain  rules 
which  can  be  used  to  detect  computer 
malfunction. 

character,  separating  —  One  of  the  con¬ 
trol  characters  designed  to  set  out  vari¬ 
ous  hierarchies  in  data  structures,  i.e., 
to  separate  the  parts  or  units.  For  exam¬ 
ple,  SP  might  mean  space  between 
words,  while  SI  might  mean  spaces  be¬ 
tween  sentences,  S2  space  between 
paragraphs,  S4  space  between  pages, 
etc.  Other  separating  characters  might 
indicate  parenthetical  or  bracketed  mat¬ 
ter  in  context  or  mathematics, 
charactar,  sarial  by  —  See  serial-by-bit. 
charactar  sat  —  An  agreed  set  of  represen¬ 
tations,  called  characters,  from  which 
selections  are  made  to  denote  and  dis¬ 
tinguish  data.  Each  character  differs 
from  all  others,  and  the  total  number  of 
characters  in  a  given  set  is  fixed;  e.g.,  a 
set  may  include  the  numerals  0  to  9,  the 
letters  A  to  Z,  punctuation  marks,  and  a 
blank  or  space. 

charactar,  shift-in  —  See  character,  locking 
shift. 

charactar,  shift-out  (SO)  —  A  code  exten¬ 
sion  character  that  can  be  used  by  itself 
to  substitute  another  character  set  for 
the  standard  character  set,  usually  to  ac¬ 
cess  additional  graphic  characters, 
charactars,  idia  —  Control  characters  in¬ 
terchanged  by  a  synchronized  trans¬ 
mitter  and  receiver  to  maintain  syn¬ 
chronization  during  nondata  periods, 
charactar  siza  —  The  number  of  binary 
digits  in  a  single  character  in  the  storage 
device. 

charactar  skaw  —  A  form  of  character  mis¬ 
registration,  in  character  recognition, 
such  that  the  image  to  be  recognized 
appears  in  a  skewed  condition  with  re¬ 
spect  to  a  real  or  imaginary  horizontal 
base  line. 

charactars,  machina  raadabla  —  The  sym¬ 
bols  (printed,  typed,  or  written)  that  can 
be  interpreted  oy  both  people  and  opti¬ 
cal  character  recognition  equipment. 
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charactar-spacing  rafaranca  lina  —  An  op¬ 
tical  character  recognition  term  related 
to  a  vertical  line  used  to  determine  the 
horizontal  spacing  of  characters.  It  may 
equally  divide  the  distance  between  the 
sides  of  a  character  boundary  or  it  may 
coincide  with  the  centerline  of  a  vertical 
stroke. 

charactar,  spacial  —  A  character  which  is 
neither  a  numeral  nor  a  letter  but  may 
be  a  symbol,  such  as  /,*/$,  =  ,  or  ?. 

charactars,  polling  —  A  set  of  characters 
designed  to  be  peculiar  to  a  terminal 
and  the  polling  operation.  Response  to 
these  characters  indicates  to  tne  com¬ 
puter  whether  or  not  the  terminal  has  a 
message  to  send. 

charactar,  stort  of  haoding  —  A  single 
character  or  set  of  characters  com¬ 
municated  by  a  polled  terminal,  indicat¬ 
ing  to  other  stations  on  the  line  that  the 
data  to  follow  specifies  the  addresses  of 
stations  on  the  line  that  are  to  receive 
the  answering  message. 

charactar,  start  of  taxt  —  A  specific  control 
character  designed  to  terminate  and 
separate  a  heading  and  mark  the  begin¬ 
ning  of  the  actual  text. 

charactar  string  —  A  sequence  or  group  of 
connected  characters,  connected  by 
codes,  key  words,  or  other  program¬ 
ming  or  associative  techniques. 

charactar  stroka  —  Optical  character  rec¬ 
ognition  (OCR)  lines,  points,  arcs,  and 
other  marks  are  often  used  as  parts  or 
portions  of  graphic  characters.  Even  the 
dot  over  the  letter  i  or  the  cross  of  a  t  is 
a  stroke. 

charactar  sty  la  —  In  optical  character  rec¬ 
ognition  (OCR),  a  distinctive  construc¬ 
tion,  with  no  restriction  as  to  size,  that 
is  common  to  a  group  of  characters. 
Different  sizes  of  a  given  character  style 
are  proportional  in  all  respects. 

charactar  subsat  —  A  smaller  set  of  certain 
characters  from  a  larger  or  universal  set, 
all  with  specified  common  features.  If  all 
men  is  one  set,  tall  men  would  be  a  sub¬ 
set,  both  sets  being  men  and  the  subset 
being  a  smaller  group  with  the  common 
characteristic. 

charactar,  sync  —  A  character  transmitted 
to  establish  character  synchronization 
in  synchronous  communication.  When 
the  receiving  station  recognizes  the  sync 
character,  the  receiving  station  is  said  to 
be  synchronized  with  the  transmitting 
station,  and  communication  can  begin. 
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charactor,  tabulation  —  A  specific  charac¬ 
ter  which  controls  the  printer  or  de¬ 
mands  action.  In  this  case  a  tabulation 
character  to  begin  tabulation. 

character  transfer  rate  —  The  speed  at 
which  data  may  be  read  from  or  written 
to  the  unit,  exclusive  of  seek  or  latency 
delays. 

charocter,  transmission  control  —  Some 
characters  may  be  interspersed  with 
regular  data  characters,  but  in  effect  are 
so  designed  or  coded  to  control  an  op¬ 
eration  such  as  recording,  interpreting, 
transferring,  or  some  type  of  process¬ 
ing.  A  character  controlling  transmis¬ 
sion  is  one  of  these  types. 

charge  coupled  device  memories  —  The 
basic  charge  coupled  device  (CCD),  a 
type  of  analog  shift  register,  is  a  semi¬ 
conductor  device  in  which  an  applied 
electrical  field  induces  potential  minima 
for  signal  charge  packets  at  storage  sites 
at  or  near  the  surface  of  the  semicon¬ 
ductor  material.  Varying  the  applied 
electric  field  shifts  the  potential  minima 
to  adjacent  storage  sites,  transferring 
the  signal  charge  in  a  controlled  manner 
within  the  semiconductor  substrate 
from  storage  site  to  adjacent  storage 
site  in  serial  fashion.  Appropriate  ma¬ 
nipulation  of  the  imposed  electrical 
field  recirculates,  stores,  or  delays  the 
signal  charges  in  their  movement 
through  the  substrate.  Thus,  electrical 
signal  charges,  representing  informa¬ 
tion,  can  be  generated  (read  in),  tran¬ 
slated  (moved  or  shifted),  and  retrieved 
(read  out). 

charge,  storage  —  See  storage  charge. 

chart,  detail  —  A  flowchart  in  minute  de¬ 
tail  of  a  sequence  of  operations.  (The 
symbols  of  the  detail  chart  usually  de¬ 
note  an  individual  step  or  computer  op¬ 
eration.)  A  detail  chart  is  more  detailed 
than  a  logic  chart,  usually  reflects  the 
particular  computer  characteristics  and 
instructions,  and  facilitates  the  actual 
coding  of  the  program  in  the  manner 
intended  by  the  programmer  preparing 
the  chart. 

chart,  grid  —  A  representation  of  the  rela¬ 
tions  between  inputs,  files,  and  outputs 
in  matrix  form. 

chart,  logic  —  A  flowchart  of  a  program  or 
portions  of  a  program  showing  the 
major  logical  steps  intended  to  solve  a 
problem.  The  symbols  of  the  logic  chart 
usually  denote  routines  and  subroutines 
and  should  represent  the  computer  run 


in  terms  of  highlights  and  control 

fioints.  The  level  of  detail  in  a  particular 
ogic  chart  may  vary  from  one  run  to 
another  and  from  one  program  to  an¬ 
other,  depending  on  the  requirements 
of  the  program,  and  at  the  prerogative 
of  the  person  preparing  the  chart, 
chart,  plugboard  —  A  diagrammatic  chart 
showing  where  plugs  or  wires  are  to  be 
inserted  into  a  plugboard.  Other  infor¬ 
mation  displayed  relates  to  placement 
and  setting  of  switches,  digit  emitters, 
and  other  specific  uses  of  the  plug¬ 
board. 

chart,  procost  —  Same  as  flowchart, 
chart,  run  —  A  flowchart  of  one  or  more 
computer  runs  in  terms  of  input  and 
output. 

chart,  spacing  —  A  form  for  developing  a 
layout  and  spacing  or  general  design  of 
printed  output,  as  well  as  the  prepara¬ 
tion  of  the  carriage  control  tape, 
chart,  systom  —  A  symbolic  representa¬ 
tion  of  the  main  data  flows  and  opera¬ 
tions  indigenous  to  an  information-han¬ 
dling  procedure. 

chart,  Valtch  —  A  table  or  chart  which 
shows  all  the  information  contained  in  a 
truth  table.  It  displays  columns  and 
rows  headed  with  the  combinations  of 
variables  in  Gray  code  groupings,  and 
sequences  in  straight  binary  number  se¬ 
quence. 

chassis  assambly  —  A  structure  that  pro¬ 
vides  mounting  locations  for  the 
processor,  power  supply,  and  periph¬ 
eral  interface  cards.  The  chassis  assem¬ 
bly  is  often  designed  using  a  printed  cir¬ 
cuit  backplane  for  all  interconnecting 
wiring. 

check  —  1 .  A  means  of  verifying  the  accu¬ 
racy  of  data  transmitted,  manipulated, 
or  stored  by  any  unit  or  device  in  a  com¬ 
puter.  2.  A  process  of  partial  or  com¬ 
plete  testing  of  the  correctness  of  ma¬ 
chine  operations,  the  existence  of 
certain  prescribed  conditions  within  the 
computer,  or  the  correctness  of  the  re¬ 
sults  produced  by  a  program.  A  check  of 
any  of  these  conditions  may  be  made 
automatically  by  the  equipment  or  may 
be  programmed. 

check,  accounting  —  An  accuracy  control 
on  input  data  that  is  based  on  an  ac¬ 
counting  principle  such  as  control  to¬ 
tals. 

check,  arithmetic  —  A  check  which  uses 
mathematical  identities  or  other  prop- 
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erties,  occasionally  with  some  degree  of 
discrepancy  being  acceptable,  e.g., 
checking  multiplication  by  verifying  that 
A  X  B  =  B  X  A. 

check,  automatic  —  A  provision  con¬ 
structed  in  hardware  for  verifying  the 
accuracv  of  information  transmitted, 
manipulated,  or  stored  by  any  unit  or 
device  in  a  computer.  (Synonymous 
with  built-in  check,  built-in  automatic 
check,  hardware  check.) 
check,  bias  —  See  bias  check, 
check  bit  —  A  binary  check  digit;  often  a 
parity  bit.  (Related  to  parity  check,  and 
self-checking  number.) 
check,  built-in  —  A  provision  constructed 
in  hardware  for  verifying  the  accuracy  of 
information  transmitted,  manipulated, 
or  stored  by  any  unit  or  device  in  a  com¬ 
puter. 

check,  built-in  automatic  —  A  provision 
constructed  in  hardware  for  verifying 
the  accuracy  of  information  transmitted, 
manipulated,  or  stored  by  any  unit  or 
device  in  a  computer, 
check  bus  —  Relates  to  a  set  or  group  of 
parallel  lines  for  transmission  of  data  to 
a  particular  checking  device  or  unit  such 
as  a  check  register,  a  parity  checker,  or 
a  comparator. 

check,  casting-eut-nines  —  A  check  de¬ 
vised  for  arithmetic  operations  bv  using 
the  remainder  obtained  from  the  op¬ 
erand  and  dividing  by  nine,  performing 
the  same  operation  on  the  remainders 
as  are  performed  on  the  operands.  The 
remainder  can  be  obtained  by  dividing 
by  nine  or  by  adding  the  digits.  The  re¬ 
mainders  of  both  should  be  the  same, 
chock  charactor  —  One  or  more  characters 
carried  in  such  a  fashion  that  if  a  single 
error  occurs  (excluding  compensating 
errors)  a  check  will  fail,  and  the  error 
will  be  reported. 

chock  codo  —  To  isolate  and  remove  mis¬ 
takes  from  a  routine, 
chock,  centiitoncy  —  A  process  for  verify¬ 
ing  that  a  piece  of  data  is  consistent  with 
the  rules  prescribed  for  its  handling. 

chock,  copy  —  See  check,  transfer, 
chock,  diognoitic  —  A  specific  check  used 
to  locate  a  malfunction  in  a  computer, 
chock  digit  —  See  digit,  check, 
chock  digit,  parity  —  If  a  check  bit  is  added 
to  a  string  or  if  its  complement  is  added, 
it  is  called  a  parity  bit.  If  the  check  bit  is 
appended,  it  is  called  an  even  parity 
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check.  If  the  complement  is  added,  the 
string  contains  an  odd  number  of  ones, 
and  the  check  is  called  an  odd  parity 
check. 

chock  digit,  sum  —  A  check  digit  produced 
by  a  sum  check. 

chock,  dump  —  A  check  which  usuallv  con¬ 
sists  of  adding  all  the  digits  during 
dumping,  and  verifying  the  sum  when 
retransferring. 

chock,  duplication  —  A  check  which  re- 
uires  that  the  results  of  two  indepen- 
ent  performances,  either  concurrently 
on  duplicate  equipment  or  at  different 
times  on  the  same  equipment,  of  the 
same  operation  be  identical, 
chock,  ocho  —  A  check  of  accuracy  of 
transmission  in  which  the  information 
which  was  transmitted  to  an  output  de¬ 
vice  is  returned  to  the  information 
source  and  compared  with  the  original 
information,  to  ensure  accuracy  of  out¬ 
put. 

chock,  ovon-odd  —  See  check  digit,  parity, 
chock,  ovon  parity  —  One  or  more  redun¬ 
dant  digits  in  the  word  as  a  self-checking 
or  error-detecting  code  to  detect  mal¬ 
functions  of  equipment  in  data-transfer 
operations.  (Related  to  forbidden-com¬ 
bination  check  and  parity  check.) 
chock,  falso  codo  —  See  check,  forbidden- 
combination. 

chock,  forbiddon-combinotion  —  A  check, 
usually  automatic,  that  tests  for  the  oc¬ 
currence  of  a  nonpermissible  code  ex¬ 
pression.  A  self-checking  code  or  error¬ 
detecting  code  uses  code  expressions 
such  that  one  or  more  errors  in  a  code 
expression  produces  a  forbidden  com¬ 
bination.  A  paritv  check  makes  use  of  a 
self-checking  coc(e  employing  binary  di- 
its  in  which  the  total  number  of  1  ’s  or 
’s  in  each  permissible  code  expression 
is  always  even  or  always  odd.  A  check 
may  be  made  either  for  even  parity  or 
odd  parity.  A  redundancy  check  em¬ 
ploys  a  self-checking  code  that  makes 
use  of  redundant  digits  called  check  di- 
its.  Some  of  the  various  names  that 
ave  been  applied  to  this  type  of  check 
are  forbidden-pulse  combination, 
unused  order,  improper  instruction, 
unallowable  digits,  improper  command, 
false  code,  forbidden  digit,  nonexistent 
code,  and  unused  code, 
chack,  forbiddan-digit  —  Same  as  check, 
forbidden-combination, 
chack,  hardwara  —  A  provision  con- 
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structed  in  hardware  for  verifying  the 
accuracy  of  information  transmitted, 
manipulated,  or  stored  by  any  unit  or 
device  in  a  computer.  (Synonymous 
with  built'in  check,  built-in  automatic 
check.) 

ch«ck,  ill•gfll-comlnond  —  See  check,  for¬ 
bidden-combination. 

check,  improper-commond  —  See  check, 
forbidden-combination . 
check  indicator  —  A  device  which  displays 
or  announces  that  an  error  has  oeen 
made  or  that  a  failure  has  occurred.  . 
check-indicator  instruction  —  An  instruc¬ 
tion  which  directs  a  signal  device  that  is 
turned  on  to  call  the  operator’s  atten¬ 
tion  to  the  fact  that  there  is  some  dis¬ 
crepancy  in  the  instruction  now  in  use. 
check  indicator,  overflow  —  See  indicator, 
overflow  check. 

check  indicator,  sign  —  See  indicator,  sign 
check. 

checking  and  recovery  error  —  Parity  is 
computed  or  checked  on  all  references 
to  central  store.  If  a  parity  error  occurs, 
the  computer  will  interrupt  to  the 
proper  location,  an  alarm  will  sound, 
and  the  appropriate  fault  lights  will  be 
flashed  on  the  operator’s  console.  For 
all  real-time  applications,  the  system 
will  attempt  to  recover.  Once  the  com¬ 
puter  has  satisfactorily  recovered,  the 
system  will  continue  normal  operation, 
chucking,  automatic  —  Numerous  internal 
checks  continually  monitor  the  accuracy 
of  the  system  and  guard  against  incipi¬ 
ent  malfunction.  Typical  are  the  parity 
and  inadmissible-character  check,  auto¬ 
matic  readback  of  magnetic  tape  and 
magnetic  cards  as  the  information  is 
being  recorded,  the  electronic  tests 
which  precede  each  use  of  magnetic 
tape  or  magnetic  cards  to  ensure  that 
the  operator  has  not  inadvertently  set 
switches  improperly.  These  internal  au¬ 
tomatic  tests  are  supplemented  by  the 
instructions  which  may  be  programmed 
to  ensure  proper  setup  of  certain  units 
prior  to  their  use.  Console  switches  are 
designed  to  protect  against  inadvertent 
or  improper  use,  and  interlocks  are  pro¬ 
vided  on  peripheral  units  to  guard 
against  operator  error, 
chocking  charactors,  inadmisfiblo  (auto¬ 
matic) —  See  character  checking,  inad¬ 
missible. 

chocking  codo,  orror  —  See  code,  error 
checking. 


chocking  loop  —  A  method  of  checking  the 
accuracy  of  transmission  of  data  in 
which  the  received  data  are  returned  to 
the  sending  end  for  comparison  with 
the  original  data,  which  are  stored  there 
for  this  purpose. 

chocking,  modulo  —  Same  as  module  test¬ 
ing. 

chocking  program  —  A  specific  type  of  di¬ 
agnostic  (error-discovering)  program 
which  examines  programs  or  data  for 
the  most  obvious  mistakes, 
chocking,  rodundant  —  The  specific  use  of 
added  or  extra  digits  or  bits  in  order  to 
diagnose,  detect,  or  cause  errors  which 
can  arise  as  a  result  of  unwarranted 
dropping  or  gaining  of  digits  or  bits, 
chocking,  toguonco  —  See  sequence  check¬ 
ing. 

chock,  instruction  —  See  check,  forbidden- 
combination. 

chock  light  —  A  control  panel  indicator 
light  which  indicates  parity  errors  or 
arithmetic  overflow  conditions, 
chock,  limit  —  A  type  of  check  on  the  input 
for  the  purpose  of  ensuring  that  only 
valid  cooes  or  transaction  types  arc  per¬ 
mitted.  If,  for  instance,  there  are  only 
four  transaction  types,  the  limit  check 
will  reveal  an  error  situation  if  a  transac¬ 
tion  other  than  the  four  is  encountered. 
A  limit  check  will  detect  transportation 
errors  as  in  the  case  where  an  83  was 
mistakenly  input  as  a  38.  In  such  a  case, 
the  38  woulcf  show  up  as  an  error, 
chock,  longitudinol  —  An  even  or  odd  par¬ 
ity  check  at  fixed  intervals  during  data 
transmission. 

chock,  mochino  —  This  is  a  functional 
check  to  determine  the  proper  operat¬ 
ing  characteristics  of  equipment  to  en¬ 
sure  that  all  instructions  are  being  prop¬ 
erly  decoded  and  arithmetic  operations 
are  being  performed  properly.  The  use 
of  check  or  parity  bits  to  determine 
proper  operation  of  storage  units, 
chock,  morginoi  —  A  preventive  mainte¬ 
nance  procedure  in  which  certain  oper¬ 
ating  conditions  are  varied  about  tneir 
normal  values  in  order  to  detect  and  lo¬ 
cate  incipient  defective  units;  e.g.,  sup¬ 
ply  voltage  or  frequency  may  be  varied. 
(Synonymous  witn  marginal  test  and 
high-low  bias  test,  and  related  to  check.) 
chock,  mathomafical  —  Same  as  check, 
arithmetic. 

chock,  modulo-N  —  I .  A  check  that  makes 
use  of  a  check  number  that  is  equal  to 
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the  remainder  of  the  desired  number 
when  divided  by  N;  e.g.,  in  a  modulo-4 
check,  the  check  number  will  be  0,  1,  2, 
or  3,  and  the  remainder  of  A  when  di¬ 
vided  by  4  must  equal  the  reported 
check  number  B;  otherwise,  an  equip¬ 
ment  malfunction  has  occurred.  2.  A 
method  of  verification  by  congruences, 
e.g.,  casting  out  nines.  (Related  to  self¬ 
checking  number.) 

check,  nonexistence  code  —  See  check, 
forbidden-combination. 

check  number  —  A  number  composed  of 
one  or  more  digits  and  used  to  detect 
equipment  malfunctions  in  data-trans- 
fer  operations.  If  a  check  number  con¬ 
sists  of  only  one  digit,  it  is  synonymous 
with  check  digit. 

check,  odd-even  —  See  check  digit,  parity. 

check,  odd  parity  —  See  check  digit,  parity. 

checkout  —  A  general  term  used  to  de¬ 
scribe  a  set  of  routines  developed  to 
provide  the  programmer  with  a  com¬ 
plete  evaluation  of  his  program  under 
operating  conditions.  Checkout  rou¬ 
tines  are  provided  by  most  manufactur¬ 
ers  of  equipment. 

checkout,  program  —  A  standard  run  of  a 
proCTam  on  a  computer  to  determine  if 
all  designs  and  results  of  a  program  are 
as  anticipated. 

checkout  routine — ^Any  of  various  rou¬ 
tines  to  aid  programmers  in  the  debug¬ 
ging  of  their  routines.  Some  typical  rou¬ 
tines  are  storage,  printout,  and  device 
printout. 

checkout  systems,  automatic  —  Static  and 
dynamic  tests  on  components  and  sub¬ 
systems  of  aircraft  and  submarine 
simulators,  aircraft  weapons  complexes, 
missiles,  etc.,  require  automatic  test 
facilities.  Checkout  of  each  element 
yields  an  evaluation  of  the  overall  sys¬ 
tem  operation  and  provides  data  funda¬ 
mental  to  the  logical  troubleshooting  of 
defective  systems  and  components, 

check,  overflow  —  See  overflow  check. 

check,  page  —  A  procedure  for  control¬ 
ling  the  accuracy  of  data  by  verifying 
that  the  value  of  a  piece  of  data  falls 
between  certain  pre-established  maxi¬ 
mum  and  minimum  values. 

check,  parity  —  See  parity  check. 

check,  parity,  longitudinal  (communica¬ 
tions)  —  See  parity  check,  longitudinal 
(communications) . 


check,  programmed 

checkpoint  —  In  a  machine  run,  a  point  in 
time  at  which  processing  is  momentarily 
halted  to  make  a  magnetic  tape  record 
of  the  condition  of  all  the  variables  of 
the  machine  run,  such  as  the  position  of 
input  and  output  tapes  and  a  copy  of 
working  storage.  Checkpoints  are  used 
in  conjunction  with  a  restart  routine  to 
minimize  reprocessing  time  occasioned 
by  functional  failures. 

checkpoint  and  restart  procedures  — 
Checkpoint  and  restart  procedures, 
which  are  techniques  associated  with 
computers,  make  it  possible,  in  the 
event  of  an  error  or  interruption,  to 
continue  processing  from  the  last  check¬ 
point  rather  than  from  the  beginning  of 
the  run.  These  techniques  are  included 
in  applications  which  require  many 
hours  of  processing  time,  since  heavy 
machine  scheduling  and  deadlines  gen¬ 
erally  do  not  permit  a  complete  rerun. 
To  establish  cneckpoints,  processing  in¬ 
tervals  are  determined,  each  being 
based  upon  a  certain  number  of  items, 
transactions,  or  records  processed.  At 
each  interval  or  checkpoint,  the  stored 
program  identifies  input  and  output 
records  and  then  records  them  along 
with  the  contents  of  important  storage 
areas  such  as  counters  and  registers;  at 
the  same  time,  accuracy  of  processing 
up  to  that  point  is  established.  Restart 
procedures  are  the  means  by  which 
processing  is  continued  after  an  error  or 
interruption.  Each  set  of  restart  proce¬ 
dures  includes  the  necessary  operator 
and  stored-program  instructions  for  (1) 
locating  the  last  checkpoint,  (2)  reading 
the  machine  for  reprocessing,  and  (3) 
entering  the  main  routine  at  that  point. 

checkpoint  routine  —  A  series  of  instruc¬ 
tions  that  generate  information  for  fur¬ 
ther  verification. 

checkpoint  sorting  —  Also,  restart  point. 
The  point  at  which  a  restart  (or  rerun) 
can  be  initiated.  Memory,  registers,  and 
the  position  of  tapes  are  recorded  at  this 
point. 

check  problem  —  A  problem  chosen  to  de¬ 
termine  whether  the  computer  or  a  pro¬ 
gram  is  operating  correctly. 

check,  program  —  The  technique  for  ob¬ 
serving  program  errors  and  malfunc¬ 
tion  through  the  use  of  sample  data 
about  which  there  are  known  results. 

check,  programmed  —  1 .  A  system  of  de¬ 
termining  the  correct  program  and  ma¬ 
chine  functioning  either  by  running  a 
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sample  problem  with  similar  program¬ 
ming  and  known  answer,  including 
mathematical  or  logical  checks  such  as 
comparing  A  times  B  with  B  times  A, 
and  usually  where  reliance  is  placed  on 
a  high  probability  of  correctness  rather 
than  built-in  error-detection  circuits,  or 
by  building  a  checking  system  into  the 
actual  program  being  run  and  utilized 
for  checking  during  the  actual  running 
of  the  problem,  f.  A  procedure  for 
checking  which  is  specifically  designed 
to  be  an  integral  part  of  the  total  pro¬ 
gram. 

check,  range  —  A  procedure  for  control¬ 
ling  the  accuracy  of  data  by  verifying 
that  the  value  of  a  piece  of  data  falls 
between  certain  pre-established  maxi¬ 
mum  and  minimum  values. 

check,  reod-bock  —  Same  as  check,  echo. 

check,  read/write  —  An  accuracy  check  on 
reading,  writing,  sensing,  and  punch¬ 
ing,  by  companng  what  has  been  writ¬ 
ten,  usually  by  running  the  originals  and 
the  newly  printed  or  punched  cards 
through  a  comparator  to  check  for  er¬ 
rors. 

check,  redundancy  —  A  specific  or  auto¬ 
matic  check  which  is  based  on  the  sys¬ 
tematic  insertion  of  components  or  char¬ 
acters  developed  especially  for  checking 
purposes.  (Related  to  parity  check.) 

check,  redundant  —  A  check  which  makes 
use  of  redundant  characters.  (Related  to 
parity  check,  and  forbidden-combina¬ 
tion  check.) 

check  register  —  A  register  used  to  tempo¬ 
rarily  store  information  where  it  may  be 
checked  with  the  result  of  a  succeeding 
transfer  of  this  information. 

check  reset  key  —  A  push  button  that  ac¬ 
knowledges  an  error  and  resets  the 
error  detection  mechanism  indicated  by 
the  check  light.  This  is  required  to  re¬ 
start  a  program  after  an  error  has  been 
discovered  in  batch  mode. 

check,  residue  —  Same  as  check,  modulo- 
N. 

check,  routine  —  Same  as  check,  pro¬ 
grammed. 

check,  selection  —  A  check,  usually  auto¬ 
matic,  to  verify  that  the  correct  register 
or  other  device  has  been  selected  m  the 
performance  of  an  instruction. 

check,  sequence  —  A  data-processing  op¬ 
eration  designed  to  check  the  sequence 
of  the  items  in  a  file  assumed  to  be  al¬ 
ready  in  sequence. 


check  sign  indicator  —  An  error-checking 
device,  indicating  no  sign  or  improper 
signing  of  a  field  used  for  aritnmetic 
processes.  The  machine  can,  upon  in¬ 
terrogation,  be  made  to  stop  or  enter 
into  a  correction  routine, 
check  solution  —  A  solution  to  a  problem 
obtained  by  independent  means  to  ver¬ 
ify  a  computer  solution, 
checks,  photocell  light  —  Checks  per¬ 
formed  on  data  read  from  cards  passing 
through  a  card  reader, 
check,  static  —  An  equipment  setup  check 
performed  by  comparing  measure¬ 
ments  taken  in  the  reset  mode  or  hold 
mode  for  a  single  value  of  the  indepen¬ 
dent  variable,  and  including  initial  rates 
of  change,  with  the  results  received 
from  some  alternative  method  of  com¬ 
putation.  This  type  of  check  reveals  the 
static  errors  ana  often  reveals  the  in¬ 
stantaneous  values  of  dynamic  errors, 
check  sum  —  The  sum  used  in  a  summa¬ 
tion  check. 

check,  summation  —  A  check  in  which 
groups  of  digits  are  summed,  usually 
without  regard  for  overflow,  and  that 
sum  checked  against  a  previously  com¬ 
uted  sum  to  verify  that  no  digits  have 
een  changed  since  the  last  summation, 
check  symbol  —  A  symbol  for  representa¬ 
tion  of  a  check  sum,  which  is  normally 
attached  or  appended  to  the  original 
string  and  is  copied  along  with  it.  Such 
a  check  on  copying  is  usually  completed 
by  recomputing  and  then  matching  this 
sum  with  the  original  sum. 
check,  system  —  A  check  on  the  overall 
performance  of  the  system,  usually  not 
made  by  built-in  computer  check  cir¬ 
cuits,  e.g.,  control  totals,  hash  totals, 
and  record  counts. 

check  fetal  —  One  of  a  number  of  totals  or 
sums  which  can  be  correlated  in  some 
procedure  or  manner  as  a  check  for  con¬ 
sistency  of  reconciliation  in  a  set  of  cal¬ 
culations. 

check,  transfer  ^ — A  check  which  verifies 
that  information  is  transferred  correctly 
from  one  place  to  another.  It  is  usually 
done  by  comparing  each  character  with 
a  copy  of  the  same  character  transferred 
at  a  different  time  or  by  a  different 
route. 

check,  transmission  longitudinal  —  An 

even  or  odd  parity  check  at  fixed  inter¬ 
vals  during  data  transmission, 
check,  transverse  —  A  system  of  error  con- 
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trol  based  on  the  check  that  some  preset 
rules  for  the  formation  of  characters  are 
observed. 

check  trunk  —  A  set  or  group  of  parallel 
lines  for  transmission  of  data  to  a  partic¬ 
ular  checking  device  or  unit  such  as  a 
check  register,  a  parity  checker,  or  a 
comparator. 

check,  twin  —  A  continuous  duplication 
check  achieved  by  duplication  of  hard¬ 
ware  and  automatic  comparison. 

check,  unallowable  code  —  See  check, 
forbidden-combination. 

check,  unallowable  instruction  —  See 

check,  forbidden-combination. 

check,  volidity  —  A  check  based  upon 
known  limits  or  upon  given  information 


or  computer  results;  e.g.,  a  calendar 
month  will  not  be  numbered  greater 
than  12,  and  a  week  does  not  have  more 
than  168  hours. 

check  word  —  A  machine  word  is  often 
used  to  represent  a  check  symbol,  and 
this  is  appended  and  printed  to  the 
block,  thus  signifying  the  check. 

chip  —  An  integrated  circuit  or  integra¬ 
tion  of  many  circuits  on  a  wafer  slice, 
most  often  of  silicon,  which  contains 
these  circuits. 

chip  architecture  —  Functionally,  the  mi¬ 
croprocessor  chip  includes  the  arithme¬ 
tic  logic  unit  (ALU),  the  general-pur¬ 
pose  registers,  and  the  control-bus 
structure.  The  architecture  is  to  some 
degree  dependent  on  the  partitioning  of 
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the  processor  between  one  or  more 
chips,  the  number  of  contacts  each  chip 
has,  the  chip  size,  the  off-chip  memory, 
and  i/o  bus  structure. 

chip  carrier  —  A  plu^-in  type  of  device  for 
mounting  LSI  chips  on  circuit  boards. 
They  may  be  used  for  protecting  the 
chip  from  the  thermal  shock  of  solder¬ 
ing;  avoiding  board  damage  arising 
from  the  difficulty  of  removing  ICs  with 
many  leads;  minimizing  chip  damage 
from  static  charges  or  leakage  current 
during  handling  or  soldering;  easing 
prototyping,  design  changes,  program¬ 
ming  and  field  repairs,  and  testing;  and 
lowering  inventory  costs,  because  chips 
are  cheaper  to  stock  than  whole  boaras. 
There  are  no  leads  to  be  bent,  straight¬ 
ened,  or  cut.  Sockets  for  electrical  test 
and  burn-in  are  available  for  many  of 
the  carrier  designs. 

chip,  circuit  —  In  a  microprocessor,  a  sin¬ 
gle  device  composed  of  transistors,  di¬ 
odes,  and  other  components  as  inter¬ 
connected  by  various  chemical 
processes.  It  usually  has  been  cut  from 
a  larger  wafer,  usually  of  silicon. 

chip,  communications  — ^  To  ensure  that  the 
receiving  end  understands  the  transmit¬ 
ted  data,  line-protocol  chips  often  are 
employed.  For  telecommunications, 
chips  like  LSI  tone-receivers,  codecs 
ana  filters,  and  subscriber  line-interface 
circuits  are  available  for  signaling,  voice 
/PCM  processing,  and  interfacing  to 
local  control  nodes,  respectively.  In  ad¬ 
dition,  RAMs  can  help  Doost  data-han- 
dling  efficiency  through  schemes  like 
time-division  multiplexing. 

chip,  i/o  —  To  complete  their  microcom¬ 
puter  product  line,  each  manufacturer 
tries  to  offer  a  complete  set  of  i/o  inter¬ 
face  chips;  i/o  chips  are  implemented  in 
MOS  or  bipolar  technologies  depend¬ 
ing  on  the  requirements.  Those  de¬ 
signed  to  fit  a  particular  device  to  a  mi¬ 
croprocessor  save  the  designer- 
programmer  time  in  development  and 
reduce  the  overall  number  of  chips  in 
the  microcomputer.  The  next  step  was 
to  make  these  interface  chips  parameter 
selectable  so  that  several  models  of  one 
kind  of  peripheral  can  be  handled  by 
one  chip. 

chip  LSI  technology  —  The  large-scale  in¬ 
tegration  (LSI)  technology  used  to  build 
microprocessor  chips  primarily  centers 
around  metal  oxide  semiconductor 
(MOS)  devices.  Chip  densities  on  MOS 
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devices  range  from  500  to  10,000  tran¬ 
sistors  per  chip.  The  size  of  a  chip  typi¬ 
cally  ranges  from  0.15  inch  square  to 
0.25  inch  square.  The  chips  are 
mounted  into  dual  in-line  packages 
(DIPs),  which  typically  have  18,24,  or  40 
pins  for  mounting  on  a  printed  circuit 
card.  The  p-channel  MOS  (PMOS)  was 
the  predominant  technology  for  the  cal¬ 
culator  chips  and  most  of  tne  4-bit  and 
8-bit  processors.  The  PMOS  8-bit  mi¬ 
croprocessors  with  especially  good  de¬ 
sign  are  still  sometimes  competitive 
with  the  newer  NMOS  8-bit  chips. 

chip,  memory  —  The  memory  section  of  a 
microcomputer  usually  accounts  for  a 
major  portion  of  the  chips.  All  three 
kinds  of  memory  are  used.  Random  ac¬ 
cess  memory  (RAM)  chips  are  used  pri¬ 
marily  for  variable  data  and  scratch  pad. 
Read-only  (ROM)  chips  are  used  to 
store  instruction  sequences.  Program¬ 
mable  Read-Only  Memory  (PROM) 
chips  are  used  for  quickly  tailoring  the 
general-purpose  microcomputers  for 
specific  applications.  RAMs  are  expen¬ 
sive  compared  to  ROMs,  but  the  data  in 
the  ROMs  must  be  stored  at  the  time 
they  are  created,  so  there  is  a  produc¬ 
tion  delay  associated  with  them  as  well 
as  a  “programming”  cost.  PROM  chips, 
some  of  which  can  be  erased  by  ultravio¬ 
let  light  and  reprogrammed,  are  used  in 
place  of  ROMs  when  small  quantities 
are  involved. 

chip  microprocessor  —  The  so-called 
“computer  on  a  chip”;  the  LSI  circuits, 
residing  on  a  single  silicon  chip,  capable 
of  performing  the  essential  functions  of 
a  computer  CPU. 

chip  processes  —  The  processes  involved 
in  producing  integrated  circuits.  Differ¬ 
ent  service  firms  specialize  in  each:  cir¬ 
cuit  design  and  layout,  mask  making, 
wafer  fabrication,  assembly,  and  test. 
The  IC  designer  normally  works  with  a 
logic  diagram.  Since  system  design  and 
partitioning  can  be  critical,  the  design 
nouse  usually  works  closely  with  cus¬ 
tomer  engineers.  Many  design  services 
use  sophisticated  computer-aided  de¬ 
sign  (CAD)  systems. 

chip  register  architecture  —  The  arrange¬ 
ment  of  registers  on  a  chip,  including 
the  number  and  function  of  on-chip  reg¬ 
isters,  the  type  and  depth  of  the  stack 
register,  interrupt  capability,  and  the  di¬ 
rect-memory-access  feature.  Essentially, 
the  only  register  a  processor  needs  is  an 
accumulator.  However,  the  accumulator 
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must  have  access  to  memory,  and  an  in¬ 
struction  set  should  permit  immediate 
addressing  and  data  manipulation  be¬ 
tween  the  memory  and  the  accumulator. 
If  indirect  addressing  is  available,  even 
special  indexing  registers  can  be  imi¬ 
tated  by  using  memory  locations  as  reg¬ 
isters.  The  advantage  of  using  on-chip 
registers  instead  of  memory  space  is 
that  the  instructions  are  faster  and  the 
bits  required  are  fewer. 

chip  select  —  Various  LSI  chips  normally 
have  one  or  several  chip  selects.  The  CS 
line  is  used  to  select  one  chip  among 
many.  When  selected,  the  chip  exam¬ 
ines  the  rest  of  its  pins,  in  particular  the 
address  bus  which  specifies  a  location/ 
register  within  the  cnip.  Multiple  chip- 
selects  are  used  to  eliminate  the  use  of 
external  decoders,  but  result  in  a  higher 
pin  count. 

CICS  —  Abbreviation  for  Customer  Infor¬ 
mation  Control  System.  CICS  provides 
an  interface  between  the  operating  sys¬ 
tem  access  methods  and  applications 
programs  to  allow  remote  or  local  dis¬ 
lay  terminal  interaction  with  the  data 
ase  in  the  central  processor.  Different 
versions  include  time  management 
facilities  and  support  for  bisync,  dial-up, 
PL  1  support,  and  expanded  data-base 
control  Items  such  as  file  browsing  and 
dynamic  file  open  and  close. 

CIM  —  Abbreviation  for  Computer  Input 
Microfilm.  The  CIM  process  involves 
scanning  an  image  on  microfilm,  con¬ 
verting  the  digital  representation  to 
computer  language,  and  arranging  the 
information  in  memory,  such  as  mag¬ 
netic  tape.  The  imagery  to  be  scanned 
can  be  charts,  graphs,  plans,  drawings, 
pictures,  digital  marks,  or  alphanumeric 
characters.  The  basic  purpose  of  CIM  is 
to  place  information  that  is  on  microfilm 
into  a  computer  in  order  to  manipulate 
the  data.  Updating  can  be  done  by  com¬ 
bining  with  new  data  or  deleting  or  rear¬ 
ranging  the  old  data.  Automatic  inter¬ 
pretation  of  information  is  also 
possible.  The  medium  (microfilm)  is 
easier  to  handle  than  paper.  It  is  also 
possible  to  have  higher  accuracy  when 
working  with  transmitted  light  rather 
than  reflected  light. 

CIOCS  —  Abbreviation  for  Communica¬ 
tion  Input/Output  Control  System. 

circuit —  1.  A  system  of  conductors  and 
related  electrical  elements  through 
which  electrical  current  flows.  2.  A  corn- 


circuit,  logic 

munications  link  between  two  or  more 
points. 

circuit,  AND  —  See  AND  circuit. 

circuit,  boloncod  —  A  circuit  terminated  by 
a  network  whose  impedance  losses  are 
infinite. 

circuit,  bistoblo  —  A  circuit  which  has  two 
states,  each  requiring  an  appropriate 
trigger  for  excitation  and  transition 
from  one  state  to  the  other. 

circuit,  bus  —  Usually  a  group  of  circuits 
that  provide  a  communication  path  be¬ 
tween  two  or  more  devices,  such  as  be¬ 
tween  a  central  processor,  memory,  and 
peripherals. 

circuit,  but  driver  —  A  circuit  designed  to 
amplify  a  bus  data  or  control  signal 
sufficiently  to  assure  valid  receipt  of  that 
signal  at  the  destination. 

circuit  capacity  —  The  number  of  com¬ 
munications  channels  that  can  be  han¬ 
dled  by  a  given  circuit  at  the  same  time. 

circuit,  clear-to-send  —  See  clear-to-send 
circuit. 

circuit,  coincidence  —  Same  as  gate,  AND. 

circuit,  computer  —  Circuits  used  in  the 
construction  of  digital  computers.  They 
include  storage  circuits,  triggering  cir¬ 
cuits,  gating  circuits,  inverting  circuits, 
and  timing  circuits.  In  addition,  there 
may  be  other  circuits  used  in  smaller 
uantities,  such  as  power  amplifiers  for 
riving  heavier  loads,  indicators,  output 
devices,  and  amplifiers  for  receiving  sig¬ 
nals  from  external  devices,  as  well  as 
oscillators  for  obtaining  the  clock  fre¬ 
quency. 

circuit  dropout  —  The  momentary  inter¬ 
ruption  of  a  transmission  because  of  the 
complete  failure  of  a  circuit. 

circuit,  oguolity  —  A  device  whose  output 
signal  represents  one  only  when  signals 
representing  identical  n-bit  numbers 
are  applied  to  both  its  inputs. 

circuit,  intogratod  (1C)  —  One  of  several 
logic  circuits,  gates,  and  flip-flops  which 
are  etched  on  single  crystals,  ceramics, 
or  other  semiconductor  materials  and 
designed  to  use  geometric  etching  and 
conductive  ink  or  chemical  deposition 
techniques  all  within  a  hermetically 
sealed  chip.  Some  chips  with  many  re¬ 
sistors  and  transistors  are  extremely 
tiny;  others  are  in  effect  “sandwiches” 
of  individual  chips. 

circuit,  logic  —  One  of  certain  circuits  used 
to  perform  logical  functions.  The  func- 
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tions  are  and,  nand,  or,  nor  and  Exclu¬ 
sive  OR.  The  output  of  these  circuits  is 
dependent  on  the  state  (1  or  0)  of  the 
inputs. 

circuit,  monostoble  —  A  circuit  which  has 
one  stable  state  and  one  unstable  state, 
and  which  undergoes  a  complete  cycle 
of  change  in  response  to  a  single  trig¬ 
gering  excitation. 

circuit,  nanosecond  —  Computer  logic  cir¬ 
cuits,  or  other  electronic  circuits,  which 
have  gradient  pulse  rise  or  fall  times 
measured  in  billionths  of  a  second  or 
less.  A  nanosecond  is  1  billionth  of  a 
second. 

circuit,  NOT  —  Same  as  gate,  NOT. 

circuit,  OR  —  See  gate,  OR. 

circuit,  received-data  —  Signals  on  this  cir¬ 
cuit  are  originated  by  the  receiving-sig¬ 
nal  converter,  in  response  to  signals  re¬ 
ceived  over  the  communication  media. 
This  circuit  is  not  required  for  send- 
only  messages.  In  half-duplex  service, 
the  receiving-signal  converter  shall  hold 
marking  condition  on  the  received-data 
circuit  when  the  remote  data  has  its 
send-request  circuit  in  the  “off’  condi¬ 
tion.  Optionally,  in  half-duplex  service, 
the  received-data  circuit  may  be  used  to 
monitor  transmitted  signals,  e.g.,  for 
local  copy. 

circuit  reliability  —  The  percentage  of  time 
the  circuit  meets  arbitrary  standards  set 
by  the  user. 

circuitry,  arithmetic  —  High-speed  arith¬ 
metic  unit  which  provides  fixed  and 
floating-point  operations  in  one  com¬ 
puter. 

circuits,  control  —  The  circuits  which  cause 
the  computer  to  carry  out  the  instruc¬ 
tions  in  proper  sequence,  and  which  can 
control  by  permitting  only  the  coded 
conditions  to  continue  or  function. 

circuit,  send-request  —  Signals  on  this  cir¬ 
cuit  are  originated  in  the  data-terminal 
equipment  to  select  whether  the  signal 
converter  is  to  be  conditioned  to  trans¬ 
mit  or  to  receive.  For  half-duplex  ser¬ 
vice,  when  the  signal  on  the  send- 
request  circuit  is  switched  to  the  “on” 
condition,  the  signal  converter  switches 
to  the  transmit  condition,  without  re¬ 
gard  to  any  signals  that  may  be  received 
from  the  communications  facili^.  When 
this  signal  is  switched  to  the  “off’  condi¬ 
tion,  the  signal  converter  switches  to  the 
receive  condition,  without  regard  to  any 
signals  on  the  transmitted-data  circuit. 


Data-terminal  equipment  intended  for 
use  with  send-only  service  holds  the 
send-request  circuit  in  the  “on”  condi¬ 
tion  at  all  times.  Data-terminal  equip¬ 
ment  intended  for  use  with  receive-only 
service  holds  the  send-request  circuit  in 
the  “olF’  condition  at  all  times.  This  cir¬ 
cuit  is  not  required  for  full-duplex  ser¬ 
vice. 

circuit  shift  —  See  shift,  circular. 

circuit,  side  —  One  of  two  physical  circuits 
in  a  phantom  group. 

circuit,  single  —  A  telegraph  circuit  capa¬ 
ble  of  nonsimultaneous  two-way  com¬ 
munications. 

circuits,  instruction  control  —  Same  as  cir¬ 
cuits,  control. 

circuits,  priority  —  The  priority  circuits  of 
the  control  unit  grant  memory  access  to 
the  various  units  of  the  system  in  a  se- 
uence  that  enables  each  input/output 
evice  and  system  running  time  to  be 
used  most  efficiently.  The  priority  cir¬ 
cuits  receive,  store,  and  grant  requests 
for  access  to  memory  made  by  the  in¬ 
put/output  synchronizers  and  the  cen¬ 
tral  processor.  When  simultaneous  re¬ 
quests  are  made,  the  priority  circuits 
select  the  synchronizer  that  is  to  be 
granted  memory  access  according  to  the 
relative  data-transfer  rate  of  the  input- 
/output  device  controlled  by  each  syn¬ 
chronizer.  A  synchronizer  that  controls 
a  unit  with  a  relatively  slow  transfer  rate, 
such  as  the  card-punch  unit,  requires  ac¬ 
cess  to  memory  less  often  than  a  syn¬ 
chronizer  that  controls  a  unit  with  a 
relatively  fast  transfer  rate,  such  as  a 
tape  unit;  thus,  the  card-punch  unit  syn¬ 
chronizer  has  a  lower  priority  than  the 
tape-unit  synchronizer.  The  central 
processor  has  the  lowest  priority,  since 
delaying  a  central-processor  request  for 
memory  access  will  not  disrupt  the  exe¬ 
cution  cycle  or  cause  loss  of  information 
(some  systems). 

circuit  switching  —  A  system  in  which  sta¬ 
tions  on  different  circuits  within  a  net¬ 
work  are  joined  by  connecting  the  two 
circuits  together. 

circuit  switching  delays  —  Two  aspects  of  a 
circuit  switch  network  that  contribute  to 
delay  are  the  time  spent  waiting  for  an 
available  channel  and  the  time  required 
for  the  carrying  of  signaling  messages. 
The  aspect  of  a  packet  switch  network 
considered  with  respect  to  its  delaying 
effect  is  the  spread  of  time  gaps  between 
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packets  in  a  message  as  they  pass 
through  the  network, 
circuit  tostor  —  A  typical  circuit-tester  sys¬ 
tem  employs  a  digital  processor  and 
storage  media  to  supply  programmed 
test  instructions,  translate  product  error 
data,  and  perform  arithmetic  computa¬ 
tions.  The  test  system  can  also  commu¬ 
nicate  with  a  remotely  located  “host” 
computer. 

circuit,  trontmiftod-dota  —  Signals  on  this 
circuit  are  originated  by  the  data-termi- 
nal  equipment  for  transmission  on  the 
data-communication  channel.  This  cir¬ 
cuit  is  not  required  for  receive-only  ser¬ 
vice. 

circuit,  tributary — circuit  which  con¬ 
nects  an  individual  drop,  or  drops,  to  a 
switching  center. 

circuit,  trunk  —  A  circuit  which  connects 
two  switching  centers, 
circuit,  voico-grada  —  A  circuit  suitable  for 
the  transmission  of  speech,  digital  or 
analog  data,  or  facsimile,  and  generally 
with  a  frequency  range  of  about  300- 
3000  Hz. 

circular  file  —  An  organization  for  highly 
volatile  files.  New  records  that  are 
added  replace  the  oldest  records, 
circular  shift  —  See  shift,  circular, 
citation  ^ — A  reference  statement  relating 
to  other  sources  of  data  or  special  notes 
concerning  the  data  on  punched  cards, 
citation  index  —  An  index  or  reference  list 
of  documents  mentioned  in  a  specific 
document  or  document  set. 
class  —  1 .  A  set  of  individuals,  documents, 
data,  etc.,  with  similar  characteristics.  2. 
A  subdivision  of  a  category. 

Class-D  channel  —  A  transmission  circuit 
which  can  transmit  punched  paper  tape 
at  the  rate  of  240  words  per  minute,  or 
punch  card  data  at  the  rate  of  approxi¬ 
mately  10  cards  (80  columns)  per  min¬ 
ute. 

Class-E  channel  —  A  data  transmission  cir¬ 
cuit  which  can  transmit  data  at  the  rate 
of  1200  bits  per  second, 
classification  —  An  arrangement  of  data  in 
classes  or  groups.  This  is  required  to 
produce  summary  reports, 
classification,  concept  —  A  particular  type 
of  classification  for  retrieving  informa¬ 
tion  from  storage  units  based  on  specific 
concepts  or  images.  Concepts  may  be 
identified  by  a  word  or  a  group  of 
words,  but  tney  define  the  concept,  and 
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when  concepts  are  assigned  to  docu¬ 
ments  they  are  then  identified  during 
searches. 

classify  —  To  arrange  data  into  classes  or 
groups  according  to  a  definite  plan  or 
method. 

clause  —  A  part  of  a  statement  in  COBOL. 
It  may  describe  structures,  give  initial 
values  to  items,  or  redefine  data  defined 
by  a  previous  clause. 

clear  —  An  activity  to  place  one  or  rnore 
storage  locations  into  a  prescribed 
state,  usually  zero  or  the  space  charac¬ 
ter.  Contrast  with  set. 

clear  area  —  Any  area  to  be  kept  free,  by 
designation,  of  printing  or  any  markings 
in  character  recognition. 

clear  band  —  In  optical  character  recogni¬ 
tion  (OCR),  a  specified  area  that  is  to  be 
kept  free  of  printing  or  any  other  mark¬ 
ings  not  related  to  machine  reading. 

clear-fo-send  circuit  —  Signals  on  this  cir¬ 
cuit  are  originated  in  the  signal  con¬ 
verter.  For  send-only  and  full-duplex 
service,  the  signal  converter  holds  the 
clear-to-send  circuit  in  the  “on”  condi¬ 
tion  at  all  times.  This  circuit  is  not  re- 
uired  for  receive-only  service.  For  half- 
uplex  service,  when  the  send-request 
signal  is  switched  to  the  “on”  condition, 
the  clear-to-send  circuit  is  switched  to 
the  “on”  condition  after  a  time  delay 
sufficient  to  effect  the  reversal  of  direc¬ 
tion  of  transmission  equipment.  When 
the  send-request  circuit  is  switched  back 
to  the  “off”  condition,  the  clear-to-send 
circuit  is  switched  back  to  the  “off”  con¬ 
dition. 

clock  —  A  time-keeping,  pulse-counting, 
frequency-measuring,  or  synchronizing 
device  within  a  computer  system.  Such 
clocks  are  of  various  types,  as:  real-time 
clock,  which  measures  the  past  or  used 
time  in  the  same  analogous  scale  as  ex¬ 
ternal  events  it  will  be  used  to  describe; 
a  master  clock,  which  is  the  source  of 
pulses  required  for  computer  opera¬ 
tion;  programmable  clock,  whose  time 
values  are  transmitted  into  a  clock  regis¬ 
ter  and  which  may  be  accessed  as  deter¬ 
mined  by  clock  instructions  in  the  pro¬ 
gram. 

clock,  control  —  The  electronic  clock  usu¬ 
ally  contained  in  the  hardware  which 
times  the  instruction  sets,  and  limes  the 
flow  and  manipulation  of  the  data. 

clock  countor — ^A  memory  location  that 
records  the  progress  of  real  time,  or  its 
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approximation,  by  accumulating  counts 
produced  by  a  (clock)  count  pulse  inter¬ 
rupt. 

clock,  mostor  —  See  master  clock, 
clock  pulto  —  See  pulse,  clock, 
clock  roto  —  The  time  rate  at  which  pulses 
are  emitted  from  the  clock.  The  clock 
rate  determines  the  rate  at  which  logical 
or  arithmetic  gating  is  performed  with  a 
synchronous  computer, 
clock,  rool-timo  —  A  clock  which  indicates 
the  passage  of  actual  time,  in  contrast  to 
a  fictitious  time  set  up  by  the  computer 
program. 

clock,  rool-fini#  (fimo-thoring)  —  See  time 
sharing,  real-time  clock, 
clock  signal  —  A  fundamental  repetitive 
signal  which  times  or  controls  most  op¬ 
erations  in  electronic  data  processing 
equipment. 

clock  slips  —  Relative  shifts  of  the  system 
clock  with  respect  to  data  in  synchro¬ 
nous  systems.  Clock  slips  can  cause 
modems  to  lose  synchronization, 
clock  systom  —  The  timing  system  that  is 
used  to  cycle  the  computer  through  the 
various  states  required  during  opera¬ 
tion.  Systems  may  reouire  only  a  single 
clock  or  several  of  them.  One  of  the 
most  popular  CPUs  requires  four, 
clock  sytfom,  bit-slico  microprocotsor  sin- 
glo-photo  —  In  a  single^phase  clock  sys¬ 
tem,  one  clock  and  its  inverse  are  used 
to  drive  all  circuits,  with  the  sequencer 
triggered  on  one  edge  of  the  waveform 
and  the  bit  slice  triggered  on  the  oppo¬ 
site  edge. 

clock  tysfom,  bit-slico  microprocossor  two- 

phoso  —  A  two-phase  clock  (two  sepa¬ 
rate  clock  signals  generated  from  a  com¬ 
mon  source)  can  oe  used  if  each  phase 
is  fed  to  different  elements  to  speed 
processing.  Clocking  can  be  optimized 
for  individual  sections  better  in  a  multi- 
hase  system,  since  each  duty  cycle  can 
e  separately  adjusted, 
clock  systom,  microcomputor  —  A  micro¬ 
processor-based  clock  system  can  gen¬ 
erate  a  time  base  entirely  in  software.  In 
one  design,  a  12-hour  clock,  4-year  cal¬ 
endar,  and  12-hour  elapsed-time  indica¬ 
tor  are  implemented  and  displayed  on  a 
3^2 -hour  clock,  and  the  other  two  tim¬ 
ing  functions  are  displayed  for  a  prede¬ 
termined  time  upon  demand.  Tne  mi¬ 
croprocessor  includes  a  dedicated 
direct-memory-access  (DMA)  pointer 
on-chip,  which  is  used  to  generate  tim¬ 


ing  functions  with  accuracies  limited 
only  by  the  crystal-clock  oscillator  toler¬ 
ance. 

clock  time  moosuromotits  —  For  a  hard¬ 
ware  design,  timing  can  be  done  by  ex¬ 
ternal  logic,  in  which  a  clock  signal  in¬ 
terrupts  the  microprocessor  and 
updates  a  counter  at  a  fixed  time  inter¬ 
val.  For  a  software  design,  the  micro¬ 
processor  performs  timing  by  monitor¬ 
ing  its  instruction  flow,  since  each 
section  of  the  program  executes  within 
a  specific  time. 

clock,  time  of  day  —  Records  time  in 
hours,  minutes,  seconds,  over  24-hour 
range  and  sends  time  to  central  proces¬ 
sor  upon  command. 

clock  track  —  A  specific  track  upon  which 
a  desired  pattern  of  digits  has  been  re¬ 
corded  and  thus  provides  a  clock  signal. 

closed  orroy  —  An  array  which  cannot  be 
extended  at  either  end. 

closed  loop  —  LA  group  of  instructions 
which  are  repeated  indefinitely.  2.  Per¬ 
taining  to  a  system  with  feedback  type  of 
control,  such  that  the  output  is  used  to 
modify  the  input. 

closed-loop  system  —  A  system  in  which 
the  computer  controls  an  external  pro¬ 
gram  or  process  without  human  inter¬ 
vention.  An  example  of  a  closed-loop 
process-control  system  would  be  the 
computer  connected  directly  to  in¬ 
strumentation  through  a  digital-to- 
analog  converter  to  complete  the  feed¬ 
back  loop.  The  computer  could  then 
take  control  directly  to  the  process  by 
setting  controllers  and  activating 
switches,  valves,  etc. 

close-down,  disorderly  —  A  system  stop¬ 
page  due  to  an  equipment  error 
wherein  it  is  impossible  to  do  an  orderly 
close-down.  Special  precautions  are 
necessary  to  prevent  the  loss  of  mes¬ 
sages  and  duplication  in  record  updat¬ 
ing. 

close-down,  orderly  —  The  stopping  of 
the  system  in  a  way  that  ensures  an  or¬ 
derly  restart  and  no  destruction  of  mes¬ 
sages.  When  a  system  is  forced  to  stop, 
an  orderly  close-down  provides  that  all 
records  are  updated  that  should  be  up¬ 
dated  and  that  no  records  are  errone¬ 
ously  updated  again  when  the  restart  is 
made.  Furthermore,  all  incoming  and 
outgoing  transmissions  are  completed, 
with  a  message  sent  to  the  terminals 
which  notifies  the  operators  of  the 
close-down. 
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closed  routine  —  A  routine  which  is  not  in¬ 
serted  as  a  block  of  instructions  within  a 
main  routine,  but  is  entered  by  basic 
linkage  from  the  main  routine. 

closed  shop  —  1 .  A  computing  installation 
at  which  all  computer  programming, 
coding,  and  operating  functions  are 
performed  by  members  of  a  regular 
computing  group.  2.  The  operation  of  a 
computer  mcility  where  programming 
service  to  the  user  is  the  responsibility 
of  a  group  of  specialists,  thereby  effec¬ 
tively  separating  the  phase  of  task  for¬ 
mulation  from  that  of  computer  im¬ 
plementation.  The  programmers  are 
not  allowed  in  the  computer  room  to 
run  or  oversee  the  running  of  their  pro¬ 
grams.  (Contrasted  with  open  shop.) 

closed  subroutine  —  See  subroutine, 
closed. 

clustering  —  In  indexing,  the  grouping  of 
elements  within  a  table  caused  by  ecjual 
hash  indices.  Hash  index  is  the  initial 
estimate  of  the  location  of  an  entry 
within  a  table. 

CML  —  Abbreviation  for  Current  Mode 
Logic. 

CMC  —  Abbreviation  for  Computer  Nu¬ 
merical  Control.  A  system  for  computer 
control  of  machine  tools  such  as  lathes 
and  milling  machines. 

CNC  tool  monogemont  —  Some  CNC  sys¬ 
tems  provide  automatic  random  tool  se¬ 
lection,  cutter  diameter  compensation, 
tool  length  storage,  and  tool  length  trim 
to  increase  tool  utilization  and  machine 
productivity  for  machining  centers.  In 
one  system,  tool  numbers  up  to  8  digits 
in  length  may  be  entered  into  the  con¬ 
trol.  This  enables  direct  input  via  tape 
of  tool  part  numbers  rather  than  pocket 
location.  Tape  or  keyboard  entry  at 
setup  coordinates  tool  part  number  and 
pocket  storage  location  as  well  as  its 
unique  diameter  and  length  values,  and 
override  of  spindle  speed  or  feed  rate  if 
desired. 

coalesce  —  The  act  of  combining  two  or 
more  files  into  one. 

COBOL  —  Acronym  for  COmmon  Busi¬ 
ness  Oriented  Language.  This  is  a  com¬ 
mon  procedural  language  designed  for 
commercial  data  processing  as  devel¬ 
oped  and  defined  by  a  national  commit¬ 
tee  of  computer  manufacturers  and 
users.  It  is  a  specific  language  by  which 
business-data  processing  procedure 
may  be  precisely  described  in  a  standard 
form.  Tne  language  is  intended  not  only 


COBOL,  procsdure  division 

as  a  means  for  directly  presenting  any 
business  program  to  any  suitable  com¬ 
puter  for  which  a  compiler  exists,  but 
also  as  a  means  of  communicating  such 
procedures  among  individuals. 

COBOL,  data  division  —  The  data  division 
describes  the  data  to  be  processed  by 
the  object  program.  It  contains  a  file 
section  which  describes  the  files  used. 
There  may  be  a  working  storage  section 
which  allocates  memory  space  for  the 
storage  of  intermediate  results. 

COBOL,  onvironmont  division  —  The  envi¬ 
ronment  division  describes  the  com- 
uter  on  which  the  source  program  is  to 
e  compiled,  the  computer  on  which  the 
object  program  is  to  be  executed,  and 
the  relationship  between  data  files  and 
input/output  media.  The  configuration 
section  contains  three  paragraphs  which 
deal  with  the  overall  specifications  of 
the  computer  involved  and  equates  ac¬ 
tual  hardware  names  with  mnemonic 
names  supplied  by  the  programmer. 
The  input/output  section  consists  of 
two  paragraphs  which  identify  each  file 
and  specify  input/output  techniques, 
respectively. 

COBOL,  Identification  division  —  Identifies 
the  source  program  and  provides  op¬ 
tional  documentation  information. 

COBOL  language  —  The  English-lan¬ 
guage  statements  of  COBOL  provide  a 
relatively  machine-independent  method 
of  expressing  a  business-oriented  prob¬ 
lem  to  the  computer.  Commonly  used 
nouns,  verbs,  and  the  connectives  are 
used  in  the  procedural  portion  of  a 
COBOL  program  to  construct  easily  un¬ 
derstood  sentences.  The  excellent  doc¬ 
umentation  provided  by  COBOL — 
problem  definition  as  well  as  a  method 
of  solution^ — enables  more  than  one 
programmer  to  work  on  a  particular 
problem  with  minimal  duplication  of 
effort. 

COBOL  library  — A  COBOL  library 
processor  is  available  to  store  and  re¬ 
trieve  data  and  procedure  division  de¬ 
scriptions,  and  it  provides  dynamic 
dumps  of  specified  data  areas  to  facili¬ 
tate  program  checkout. 

COBOL,  procedure  division  —  The  proce¬ 
dure  division  describes  the  procedures 
to  be  used  in  processing  the  data  de¬ 
scribed  in  the  data  division;  it  contains 
all  the  necessary  steps  to  solve  a  given 
problem.  Procedures  are  written  as 
sentences  that  are  combined  to  form 
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named  paragraphs.  Likewise,  para¬ 
graphs  may  be  combined  to  form  sec¬ 
tions.  Paragraph  and  section  names  are 
assigned  by  the  programmer  so  that 
control  may  be  transferred  from  one 
section  or  paragraph  to  another. 

COBOL  segmantation  —  COBOL  pro¬ 
grams  can  be  segmented  by  use  of  prior¬ 
ity  numbers  on  procedural  sections. 

COBOL  word  —  A  word  given  a  preas¬ 
signed  meaning  in  COBOL  language, 
including  both  optional  and  key  words 
that  must  be  used  in  their  prescribed 
context;  also  called  “reserve  words.” 
The  standard  list  of  COBOL  reserved 
words  is  supplemented  by  a  manufac¬ 
turer’s  list  for  each  machine  with  a 
COBOL  compiler. 

Codobor  codo  —  See  bar  codes  (illustra¬ 
tion). 

CODASYL  —  Acronym  for  Conference  for 
DAta  SYstems  Languages.  A  group, 
created  by  the  Department  of  Defense, 
computer  users,  and  manufacturers, 
whicn  has  specified  a  number  of 
manufacturer-independent,  applica¬ 
tion-independent  software  tools  de¬ 
signed  to  form  the  basis  of  data-base 
management.  The  programming  lan¬ 
guage  COBOL  is  a  product  of  this  com¬ 
mittee. 

coda  —  LA  system  of  symbols  for  repre¬ 
senting  data  or  instructions  in  a  com¬ 
puter  or  a  tabulating  machine.  2.  To 
translate  the  program  for  the  solution  of 
a  problem  on  a  given  computer  into  a 
sequence  of  machine  language  or  pseu¬ 
doinstructions  and  addresses  accept¬ 
able  to  that  computer.  (Related  to  en¬ 
code.) 

coda,  obtoluta  —  A  code  using  absolute 
addresses  and  absolute  operation 
codes,  i.e.,  a  code  which  indicates  the 
exact  location  where  the  referenced 
operand  is  to  be  found  or  stored.  (Syn¬ 
onymous  with  one-level  code  and  spe¬ 
cific  code,  and  related  to  absolute  ad¬ 
dress.) 

coda,  occass  control  —  Used  in  conjunc¬ 
tion  with  the  memory  map  option, 
which  determines  whether  or  not  a  CPU 
operating  in  the  slave  mode  may  read 
from,  obtain  instructions  from,  or  write 
into  a  given  page  of  virtual  addresses. 

coda,  olphobatic  —  A  system  of  alphabetic 
abbreviations  used  in  preparing  infor¬ 
mation  for  input  into  a  machine;  e.g., 
Boston,  New  York,  Philadelphia,  and 
Washington  may  be  reported  in  alpha¬ 


betical  coding  as  BS,  NY,  PH,  WA. 
(Contrasted  with  numeric  code.) 
coda,  alphonumaric  —  The  code  of  the  set 
of  characters  used,  i.e.,  both  letters  and 
digits. 

coda,  oiigmantad  oparotion  —  A  particular 
code  which  is  further  defined  or  limited 
by  information  found  in  another  posi¬ 
tion  of  an  instruction,  i.e.,  an  instruction 
word  but  one  which  has  addresses  con¬ 
sidered  as  the  operation  code, 
coda,  automatic  —  A  code  which  allows  a 
machine  to  translate  or  convert  a  sym¬ 
bolic  language  int6  a  machine  language 
for  automatic  machine  or  computer  op¬ 
erations. 

coda,  basic  —  Same  as  code,  absolute, 
coda,  binary  —  A  coding  system  in  which 
the  encoding  of  any  data  is  done 
through  the  use  of  bits,  i.e.,  0  or  1. 
coda,  biquinary  —  A  two-part  code  in 
which  each  decimal  digit  is  represented 
by  the  sum  of  the  two  parts,  one  of 
which  has  the  value  of  decimal  zero  or 
five,  and  the  other  the  values  zero 
through  four.  The  abacus  and  soroban 
both  use  biquinary  codes.  An  example 
follows. 


Decimal 

Biquinary 

Interpretation 

0 

0  000 

O-hO 

1 

0  001 

0+1 

2 

0  010 

0+2 

3 

0011 

0+3 

4 

0  100 

0+4 

5 

1  000 

5+0 

6 

1  001 

5+1 

7 

1  010 

5+2 

8 

1  011 

5  +  3 

9 

1  100 

5+4 

codac  —  Acronym  for  COder-DECoder. 
coda,  card  —  The  combinations  of 
punched  holes  which  represent  charac¬ 
ters  (letters,  digits,  etc.)  in  a  punched 
card. 

coda  chain  —  An  arrangement  in  a  cyclic 
sequence  of  some  or  all  of  the  possible 
different  N-bit  words,  in  which  adjacent 
words  are  linked  by  the  relation  that 
each  word  is  derived  from  its  neighbors 
by  displacing  the  bits  one  digit  position 
to  the  left  or  right,  dropping  the  leading 
bit,  and  inserting  a  bit  at  the  end.  The 
value  of  the  inserting  bit  needs  only  to 
meet  the  requirement  that  a  word  must 
not  recur  before  the  cycle  is  complete, 
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e.g.,  000  001  010  101  011  111  110  100 
000  ...  . 

code,  character  —  A  particular  arrange¬ 
ment  of  code  elements  used  in  a  code  to 
represent  a  single  value  or  symbol, 
code  character,  extension  —  A  distinct 
character  designed  to  indicate  that  suc¬ 
ceeding  characters  are  to  be  interpreted 
using  a  different  code, 
code  check  —  To  isolate  and  remove  mis¬ 
takes  from  a  routine, 
code  check,  false  —  See  check,  forbidden- 
combination. 

code-checking  time  —  The  time  spent 
checking  out  a  problem  on  the  machine, 
making  sure  that  the  problem  is  set  up 
correctly,  and  that  the  code  is  correct, 
code,  command  —  See  code,  operation, 
code,  computer  —  1 .  A  system  of  combina¬ 
tions  of  binary  digits  used  by  a  given 
computer.  (Synonymous  with  machine 
code.)  2.  A  repertoire  of  instructions, 
code,  computer  instruction  —  An  instruc¬ 
tion  code  designed  for  specific  comput¬ 
ers. 

code,  constant  ratio  —  A  code  in  which  all 
characters  are  represented  by  combina¬ 
tions  having  a  fixed  ratio  of  ones  to 
zeros. 

code  conversion  —  A  process  for  changing 
the  bit  groupings  for  characters  in  one 
code  into  the  corresponding  character 
bit  groupings  for  a  second  code, 
code  converter  —  A  device  that  automati¬ 
cally  changes  an  input  code  to  another 
output  code. 

code,  cyclic  —  A  binary  code  in  which  se¬ 
quential  numbers  are  represented  by 
expressions  which  are  the  same,  except 
in  one  place,  and  in  that  place  differ  by 
one  unit.  Thus,  in  going  from  one  deci¬ 
mal  digit  to  the  next  sequential  digit, 
only  one  binary  digit  changes  its  value. 
(Synonymous  with  Gray  code.) 


Decimal 

Binary 

Gray 

0 

000 

000 

1 

001 

001 

2 

010 

Oil 

3 

Oil 

010 

4 

100 

110 

5 

101 

111 

code  data  —  Sets  of  symbols  which  are 
used  to  represent  various  data  items  for 
data  elements  on  a  one-for-one  basis.  A 


single  number  or  symbol  might  repre¬ 
sent  a  particular  week  or  month. 

code,  data  conversion  —  The  translation 
of  alphanumeric  data  into  a  form  ac¬ 
ceptable  to  the  computer.  This  is  usu¬ 
ally  done  by  the  computer  during  the 
input  of  the  data. 

code,  data  link  —  A  number  of  different 
coding  schemes  are  used  to  represent 
characters  in  data  communications  sys¬ 
tems.  The  codes  differ  primarily  in  the 
number  of  bits  used  to  represent  char¬ 
acters  and  the  particular  patterns  of  bits 
which  correspond  to  tne  characters. 
Characters  are  divided  into  graphic  char¬ 
acters,  representing  a  symbol,  and  con¬ 
trol  characters  which  are  used  to  control 
a  terminal,  a  computer  function,  or 
communications. 

coded  character  —  See  character,  coded. 

coded  decimal  —  Describing  a  form  of  no¬ 
tation  by  which  each  decimal  digit  sepa¬ 
rately  is  expressed  in  some  other  num¬ 
ber  system;  e.g.,  in  the  8-4-2-1  coded 
decimal  notation,  the  number  twelve  is 
represented  as  0001  0010,  for  1  and  2, 
whereas  in  pure  or  straight  binary  nota¬ 
tion  it  is  represented  as  1100.  Other 
coded  decimal  notations  used  are  the 
5-4-2- 1,  the  excess  three,  and  the  2- 
3-2-1  codes. 

coded  decimal  notation  —  A  method  of 
representing  each  figure  in  a  decimal 
number  by  a  character  or  group  of  char¬ 
acters. 

code,  dense  binary  —  A  code  in  which  all 
possible  states  of  the  binary  code  are 
used. 

code,  dictionary  —  An  alphabetical  ar¬ 
rangement  of  English  words  and  terms, 
associated  with  their  code  representa¬ 
tions.  (Related  to  reverse-code  diction¬ 
ary.) 

code,  direct  —  A  code  which  specifies  the 
use  of  actual  computer  command  and 
address  configurations. 

code-directing  character  —  One  or  several 
routing  indicators  at  the  start  of  a  mes¬ 
sage  that  determine  message  destina¬ 
tion. 

coded  program  —  A  program  which  has 
been  expressed  in  the  code  or  language 
of  a  specific  machine  or  programming 
system. 

coded  stop  —  A  stop  instruction  built  into 
the  routine. 

code  element  —  The  elemental  unit  from 
which  a  code  is  constructed;  e.g.,  Bau- 
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dot  code  is  a  binary  representation  of 
the  alphabet  and  numerals  in  which  a 
grouping,  presence,  or  absence  of  five 
elements  expresses  the  code  informa¬ 
tion. 

code,  end-of-loop  —  Loops  are  ter¬ 
minated  by  letting  the  cards  run  out  and 
restarting  the  machine,  or  by  using  pre¬ 
set  values  in  cards  or  tapes,  or  by  testing 
on  branches  or  values  in  counters,  etc. 
When  certain  columns,  never  used  for 
data,  are  reserved  for  end  of  loop  codes, 
loop  endings  are  preprogrammed.  Such 
codes  terminate  loops  when  counters 
reach  preset  values,  causing  branching 
to  occur. 

code  error  —  Illegal  control  code  on  a  bi¬ 
nary  card. 

code,  error-checking  —  A  designed  code 
for  either  detecting  or  correcting  errors 
in  the  information  as  represented  and 
used  particularly  in  transmission  or 
storage  of  data  in  computers.  Various 
types  of  check  bits  are  the  main  compo¬ 
nents  of  such  codes. 

code,  error-correcting  —  A  code  in  which 
each  telegraph  data  signal  conforms  to 
rules  on  construction,  so  that  depar¬ 
tures  from  this  construction  in  the  re¬ 
ceived  signal  can  be  automatically  de¬ 
tected,  and  which  permits  the  automatic 
correction,  at  the  receive  terminal,  of 
some  or  all  of  the  errors.  Such  codes 
require  more  signal  elements  than  are 
necessary  to  convey  the  basic  informa¬ 
tion. 

code,  error-detecting  —  A  code  in  which 
errors  produce  forbidden  combina¬ 
tions.  A  single  error-detecting  code 
produces  a  forbidden  combination  if  a 
digit  gains  or  loses  a  single  bit.  A  double 
error-detecting  code  produces  a  forbid¬ 
den  combination  if  a  digit  gains  or  loses 
either  one  or  two  bits  and  so  forth.  (Syn¬ 
onymous  with  self-checking  code,  and 
related  to  self-checking  number.) 

code,  excess-three  —  A  binary-coded  dec¬ 
imal  code  in  which  each  digit  is  repre¬ 
sented  by  the  binary  equivalent  of  that 
number  plus  three.  For  example,  the 
decimal  aigits  0,  1,9,  are  represented  as 
0011,  OlOU,  1100,  respectively. 

code  extension  character  —  A  distinct 

character  designed  to  indicate  that  suc¬ 
ceeding  characters  arc  to  be  interpreted 
using  a  different  code. 

code,  false  —  See  character,  illegal. 


code,  forbidden  —  Same  as  code,  illegal. 

code,  forbidden-charocter  —  Same  as  code, 
illegal. 

code,  four-oddress  —  See  address,  four, 
code,  gray  —  See  code,  cyclic, 
code,  group  —  A  form  of  minimum-dis¬ 
tance  code  in  which  a  valid  representa¬ 
tion  comprises  a  set  of  digits  (data)  just 
sufficient  to  identify  and  distinguish  the 
representation,  and  a  set  of  check  digits 
arranged  to  give  the  required  minimum 
signal  distance  between  any  two  valid 
representations. 

code,  Hamming  ^ — One  of  the  error-cor¬ 
rection  code  systems  in  use  today, 
named  after  the  inventor, 
code,  Hollerith  —  An  alphanumeric 
punched-card  code  invented  by  Dr. 
Herman  Hollerith  in  1889.  The  top 
three  positions  in  a  column  are  called 
“zone^’  punches  (12,  11,  and  0  or  Y,  X, 
and  0,  from  the  top  downward)  and  are 
combined  with  the  remaining  punches, 
or  digit  punches  ( 1  through  9) ,  to  repre¬ 
sent  alphabetic,  numeric,  and  special 
characters.  For  example,  A  is  a  combi¬ 
nation  of  a  Y  (12)  punch  and  a  1  punch; 
L  is  a  combination  of  an  X  (1 1)  punch 
and  a  3  punch,  etc. 

code,  identifying  —  A  code  placed  in  per¬ 
forated  tape  or  punched  cards  to  iden¬ 
tify  the  contents  therein,  or  their  origin, 
code,  illegal  —  A  code  character  or  symbol 
which  appears  to  be  the  proper  element 
but  really  is  not  a  true  member  of  the 
defined  alphabet  or  specific  language.  If 
forbidden  patterns,  characters,  or  sym¬ 
bols  present  themselves,  they  are 
judged  to  be  mistakes  or  the  results  of 
malfunctions. 

code,  improper  —  Same  as  code,  illegal, 
code  inhibit  —  A  function  that  provides 
lockout  of  particular  unwanted  or  non¬ 
meaningful  sets  of  codes,  under  such 
conditions  as  shift  or  external  control. 
Or  the  inhibit  can  activate  some  keys, 
when  desired,  as  the  screen  erase, 
code,  instruction  —  An  artificial  language 
for  describing  or  expressing  the  instruc¬ 
tions  which  can  be  carried  out  by  a  digi¬ 
tal  computer.  In  automatically  se¬ 
quenced  computers,  the  instruction 
code  is  used  when  describing  or  ex¬ 
pressing  sequences  of  instructions,  and 
each  instruction  word  usually  contains  a 
part  specifying  the  operation  to  be  per¬ 
formed  and  one  or  more  addresses 
which  identify  a  particular  location  in 
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storage.  Sometimes  an  address  part  of 
an  instruction  is  not  intended  to  specify 
a  location  in  storage,  but  is  used  for 
some  other  purpose. 

codo,  intorprotivo  —  A  routine  which 
decodes  and  immediately  executes  in¬ 
structions  written  as  pseudocodes.  This 
is  contrasted  with  a  compiler  which 
decodes  the  pseudocodes  into  a  ma¬ 
chine-language  routine  to  be  executed 
at  a  later  time.  The  essential  characteris¬ 
tic  of  an  interpretive  routine  is  that  a 
articular  pseudocode  operation  must 
e  decoded  each  time  it  is  executed. 

code,  machine  —  The  absolute  numbers, 
names,  or  symbols  assigned  by  the  ma¬ 
chine  designer  to  any  part  of  the  ma¬ 
chine. 

code,  machine  instruction  —  Same  as  code, 
instruction. 

code,  machine-language —  1.  A  system  of 
combinations  of  binary  digits  used  by  a 
given  computer.  (Synonymous  with 
computer  code.)  2.  A  repertoire  of  in¬ 
structions. 

cede,  MICR  —  In  magnetic  ink  character 
recognition,  the  special  code  consists  of 
a  set  of  10  numeric  symbols  and  four 
special  symbols  standardized  as  Font 
E-13B  developed  for  the  American 
Bankers  Association.  The  characters  are 
visually  readable  through  the  use  of 
magnetic  sensing  heads  in  various  types 
of  magnetic  ink  recognition  equipment. 
The  special  svmbols  mentioned  above 
are  amount,  dash,  transit  number,  and 
on  us. 

coda,  minimum-accast  —  A  system  of  cod¬ 
ing  which  minimizes  the  effect  of  delays 
for  transfer  of  data  or  instructions  be¬ 
tween  storage  and  other  machine  com¬ 
ponents.  (Related  to  optimum  code, 
minimum-latency  code,  and  minimum- 
access  coding.) 

coda,  minimum-latancy  —  See  code,  mini¬ 
mum-access. 

coda,  mnamonic  —  An  instruction  code 
using  conventional  abbreviations  in¬ 
stead  of  numeric  codes  in  order  to  facili¬ 
tate  easy  recognition.  Examples:  MLT 
for  multiplv,  SUB  for  subtract,  instead 
of  “12.” 

coda,  m  out  of  n  —  A  form  of  fixed  weight 
binary  code  in  which  m  of  the  n  digits 
are  always  in  the  same  state. 

coda,  multiplo-oddrasi  —  An  instruction 
code  in  which  an  instruction  word  can 


specify  more  than  one  address  to  be 
used  during  the  operation.  In  a  typical 
instruction  of  a  four-address  code,  the 
addresses  specify  the  location  of  two 
operands,  the  location  at  which  the  re¬ 
sults  are  to  be  stored,  and  the  location 
of  the  next  instruction  in  the  seouence. 
In  a  typical  three-address  code,  the 
fourth  address  specifying  the  location  of 
the  next  instructions  is  dispensed  with; 
the  instructions  are  taken  from  storage 
in  a  preassigned  order.  In  a  typical  two- 
address  code,  the  addresses  may  specify 
the  locations  of  the  operands.  The  re¬ 
sults  may  be  placed  at  one  of  the  ad¬ 
dresses,  or  the  destination  of  the  results 
may  be  specified  by  another  instruction. 

coda.  N-ary  —  A  code  employing  N  distin¬ 
guishable  types  of  code  elements. 

coda,  nonaxistant  —  See  character,  illegal. 

coda,  nonaxistant  chacic  —  See  check,  for¬ 
bidden-combination. 

coda,  nonprint  (NP  coda)  —  The  third  case 
of  a  teleprinter,  in  which  functions  may 
be  performed  and  signals  passed 
through  without  printing  or  spacing  tak¬ 
ing  place.  The  nonprint  code  is  the 
function  code  which  triggers  this  condi¬ 
tion. 

coda,  numaric  —  A  system  of  numerical  ab¬ 
breviations  used  in  the  preparation  of 
information  for  input  into  a  machine; 
i.e.,  all  information  is  reduced  to  nu¬ 
merical  quantities. 

coda,  objact  —  The  code  produced  by  a 
compiler  or  special  assembler  which  can 
be  executed  on  the  target  computer. 

coda,  ona-oddrass  —  See  instruction,  one- 
address. 

coda,  ona-laval  —  See  code,  absolute. 

coda,  oparotion  —  1 .  A  combination  of 
bits  specifying  an  absolute  machine-lan¬ 
guage  operator,  or  the  symbolic  repre¬ 
sentation  of  the  machine-language  op¬ 
erator.  2.  That  part  of  an  instruction 
that  designates  tne  operation  of  arith¬ 
metic,  logic,  or  transfer  to  be  per¬ 
formed. 

coda,  oparotion  Raid  —  The  portion  of  an 
instruction  word  that  contains  the  oper¬ 
ation  code. 

coda,  optimum  —  A  computer  code  which 
is  particularly  efficient  with  regard  to  a 
particular  aspect,  e.g.,  minimum  time  of 
execution,  minimum  or  efficient  use  of 
storage  space,  and  minimum  coding 
time.  (Related  to  minimum-access 
code.) 
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code,  order  —  See  code,  operation. 

code,  own  —  A  code  developed  and  made 
a  part  of  a  standard  routine  to  extend  or 
change  the  routine  to  accomplish  spe¬ 
cific  jobs  or  tasks. 

code,  pulse  —  A  code  in  which  sets  of 
pulses  have  been  assigned  particular 
meanings. 

coder/decoder  chips  —  Integrated  circuits 
that  convert  voice  to  digital  form  and 
back  in  PCM  and  delta-modulation  sys¬ 
tems. 

code,  redundant  —  A  code  using  more  sig¬ 
nal  elements  than  necessary  to  repre¬ 
sent  the  intrinsic  information;  usecf  for 
checking  purposes. 

code,  relative  ^ — A  code  in  which  all  ad¬ 
dresses  are  specified  or  written  with  re¬ 
spect  to  an  arbitrarily  selected  position, 
or  in  which  all  addresses  are  repre¬ 
sented  symbolically  in  a  computable 
form. 

code  repertory  —  Same  as  code,  instruc¬ 
tion. 

code,  reproduction  —  Function  codes  in  a 
master  tape  which  are  carried  through 
the  data-processing  operations  and  also 
appear  in  the  product  tape. 

code,  self-checking  —  A  code  in  which  er¬ 
rors  produce  forbidden  combinations. 
A  single-error  detecting  code  produces 
a  forbidden  combination  if  a  digit  gains 
or  loses  a  single  bit.  A  double-error  de¬ 
tecting  code  produces  a  forbidden  com¬ 
bination  if  a  digit  gains  or  loses  either 
one  or  two  bits,  and  so  forth.  (Related  to 
self-checking  number.) 

coda,  solf-complomonting  —  A  memory 
system  in  which  the  complement  of  the 
numbering  system  used  equals  the  com¬ 
plement  of  the  decimal  equivalent. 

codo,  self-demarcating  —  A  code  in  which 
the  symbols  are  so  arranged  and  se¬ 
lected  that  the  generation  of  false  com¬ 
binations  by  interaction  of  segments 
from  two  successive  codes  is  prevented. 

code  set  —  A  complete  or  closed  set  or 
group  representation  defined  as  a  code, 
such  as  a  group  of  three-letter  sets  for 
codes  of  various  military  or  government 
bureaus. 

codes,  function  —  Codes  which  appear  in 
tape  or  cards  to  operate  machine  func¬ 
tions,  such  as  carriage  return,  space, 
shift,  tabulate,  etc. 

code,  short  —  A  system  of  instructions  that 


causes  an  automaton  to  behave  as  if  it 
were  another,  specified  automaton, 
code,  single-address  —  An  instruction 
which  contains  the  location  of  the  data 
and  the  operation  or  sequence  of  opera¬ 
tions  to  be  performed  on  this  data, 
codes,  instruction  operation  ^  The  in¬ 
struction  operation  codes  are  assigned 
mnemonics  which  describe  the  hard¬ 
ware  function  of  each  instruction.  As¬ 
sembler  directive  commands  provide 
the  programmer  with  the  ability  to  gen¬ 
erate  data  words  and  values  based  on 
specific  conditions  at  assembly  time, 
code,  skeletal  —  The  framework  of  a  rou¬ 
tine  which  is  completed  by  a  generalized 
routine  using  input  parameters, 
code,  skip  —  A  functional  code  which  in¬ 
structs  the  machine  to  skip  certain 
predetermined  fields, 
codes,  mnemonic  operation  —  The  writing 
of  operation  codes  in  a  symbolic  nota¬ 
tion  which  is  easier  to  remember  than 
the  actual  operation  codes  of  the  ma¬ 
chine.  This  code  must  be  converted  to 
actual  operation  codes  before  execu¬ 
tion,  which  is  done  as  part  of  any  assem¬ 
bly,  interpretive,  or  compiling  routine, 
code,  specific  —  See  code,  absolute, 
code,  symbolic  —  A  code  that  expresses 
programs  in  source  language,  i.e.,  by  re- 
lerring  to  storage  locations  and  ma¬ 
chine  operations  by  symbolic  names 
and  addresses  which  are  independent  of 
their  hardware-determined  names  and 
addresses. 

code,  ternary  —  A  code  in  which  only 
three  states  are  considered, 
code,  three-oddress  —  See  address,  three, 
code  track  —  A  track  of  a  paper  tape  other 
than  the  feed  track. 

code,  two-out-of-five  —  A  system  of  en¬ 
coding  the  decimal  digits  zero,  one, 
...  9,  where  each  digit  is  represented  by 
binary  digits  of  which  2  are  zeros  and  3 
are  ones  or  vice  versa, 
code,  unitary  —  A  code  having  only  one 
digit;  the  number  of  times  it  is  repeated 
determines  the  quantity  it  represents, 
code,  unused  —  See  character,  illegal, 
code,  zero  address  —  An  instruction  code 
which  contains  no  instruction  code  for 
the  next  address. 

coding  —  1 .  The  act  of  preparing  in  code 
or  pseudocode  a  list  of  the  successive 
computer  operations  required  to  solve  a 
specific  proolem.  2.  The  ordered  list,  in 
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computer  code  or  pseudocode,  of  the 
successive  computer  operations  for 
solving  a  specific  problem, 
coding,  olphobotic  —  A  system  of  ab¬ 
breviation  used  in  preparing  informa¬ 
tion  for  input  into  a  computer  such  that 
the  information  is  reported  in  the  form 
of  letters,  e.g..  New  York  as  NY,  carriage 
return  as  CN,  etc. 

coding,  ottombly  longuogo — Assembly 
languages  are  used  to  avoid  coding  di¬ 
rectly  into  machine  code;  mnemonics 
are  used  for  both  the  command  instruc¬ 
tions  and  the  operands,  and  it  is  usually 
not  necessary  to  label  the  address  for 
every  instruction.  In  an  instruction  such 
as  ADD  Y,  Y  is  a  mnemonic  for  a  loca¬ 
tion.  Assembly  programs  generate  in  a 
one-to-one  fashion  a  set  of  machine- 
coded  instructions  as  contrasted  to  a 
compiler,  or  macro  language,  wherein 
one  compiler  instruction  can  generate 
many  machine  instructions,  i.e.,  such  as 
FORTRAN,  COBOL,  etc. 
coding,  automatic — Any  technique  in 
which  a  computer  is  used  to  help  bridge 
the  gap  between  some  “easiest”  form, 
intellectually  and  manually,  of  describ¬ 
ing  the  steps  to  be  followed  in  solving^ a 
given  problem  and  some  “most  effi¬ 
cient”  final  coding  of  the  same  problem 
for  a  given  computer;  two  basic  forms 
are  compilation  routines  and  interpreta¬ 
tion  routines. 

coding,  ECD  —  A  system  of  representing 
decimal  equivalents  by  a  series  of  four 
binary  digits. 

coding,  flxod-lorm  —  Specific  coding  in¬ 
structions  with  a  fixed  field  assigned  to 
particular  labels,  operations  codes,  and 
operand  parts  of  tne  instruction, 
coding,  forcod  —  Same  as  programming, 
minimum  access. 

coding  formot,  symbolic  —  In  writing  in¬ 
structions  using  the  assembly  language, 
the  programmer  is  primarily  concerned 
with  three  fields;  a  label  field,  an  opera¬ 
tion  field,  and  an  operand  field.  It  is  pos¬ 
sible  to  relate  the  symbolic  coding  to  its 
associated  flowchart,  if  desired,  by  ap¬ 
pending  comments  to  each  instruction 
line  or  program  segment, 
coding,  in-lino  —  A  portion  of  coding 
which  is  stored  in  the  main  path  of  a 
routine.  See  open  subroutine, 
coding  lino  —  A  single  command  or  in¬ 
struction  for  a  computer  to  solve, 
coding,  mochino  —  This  coding  uses  the 


machine  order  code,  which  is  directly 
interpreted  by  the  instruction  register. 
For  a  decimal  machine,  an  example  of  a 
code  might  be  600141  1100,  which 
would  be  the  order  to  put  the  contents 
of  location  141  into  the  upper  arithme¬ 
tic  accumulator  and  then  go  to  location 
1100  to  get  the  next  instruction, 
whereas  in  a  binary  machine,  an  exam¬ 
ple  of  an  order  code  might  be 
0000100000000000020,  which  might 
be  interpreted  as  adding  the  contents  of 
memory  location  20  (in  binary)  to  the 
arithmetic  accumulator, 
coding,  machina  languaga  —  Coding  in 
the  form  in  which  instructions  are  ex¬ 
ecuted  by  the  computer, 
coding,  minimum-occoss  —  The  process  of 
developing  or  applying  a  minimum- 
access  code.  (Related  to  optimum  code 
and  minimum-latency  code.) 
coding,  minimum  dolay  —  Same  as  pro¬ 
gramming,  minimum  access, 
coding,  minimum  lotoncy  —  Same  as  pro¬ 
gramming,  minimum  access, 
coding,  nonnumoric  —  Pertaining  to  the 
various  nonnumeric  abbreviations  used 
to  prepare  information  for  input  to 
computers.  Closely  akin  to  mnemonic 
coding. 

coding,  numoric  —  A  system  of  abbrevia¬ 
tion  used  in  preparation  of  information 
for  machine  acceptance  by  reducing  all 
information  to  numerical  quantities;  in 
contrast  to  alphabetic  coding, 
coding,  optimum  —  The  preparation  of  a 
programming  routine  with  a  view  to¬ 
ward  optimizing  or  idealizing  the  spe¬ 
cific  situation. 

coding,  out-of-lino  —  A  portion  of  coding 
which  is  stored  away  from  the  main  path 
of  a  routine.  See  subroutine,  closed, 
coding,  own  (sorting)  —  Special  coding 
provided  by  the  programmer,  which  is 
integrated  with  sort/merge  coding, 
coding,  rolotivo  —  Coding  in  which  all  ad¬ 
dresses  refer  to  an  arbitrarily  selected 
position,  or  in  which  all  addresses  are 
represented  symbolically, 
coding  shoot  —  A  form  upon  which  com- 
uter  instructions  are  written  prior  to 
eing  punched  into  cards, 
coding,  spocific  —  Coding  in  which  all  ad¬ 
dresses  refer  to  particular  registers  and 
locations. 

coding,  straight-lino  —  See  straight-line 
code. 


coding,  symbolic 


column 


coding,  symbolic  —  See  symbolic  coding, 
coding  fools  —  Tools  and  techniques  to 
simplify  the  phase  of  microcomputer 
design  generally  called  coding.  The 
basic  tools  available  are:  assemblers, 
editors,  loaders,  compilers,  and  micro¬ 
programming.  In  addition,  hardware  or 
software  simulators  are  available  for 
program  testing  and  error  locating. 
coofRciont  —  A  number  or  factor  put  be¬ 
fore  and  multiplying  another, 
coefficient,  floating-point  —  That  specific 
part  of  a  floating-point  number  or  rep¬ 
resentation  that  expresses  the  number 
of  times  that  the  number  base  with  ex- 
oneni  is  to  be  multiplied,  i.e.,  the  num- 
er  5.06  in  the  numoer  5.06  X  10*®  is 
the  floating-point  coefficient.  This 
means  it  will  be  expanded  by  10*®. 
coefficient  matrix  —  The  matrix  of  left- 
hand  side  coefficients  in  a  system  of  lin¬ 
ear  equations.  It  is  to  be  distinguished 
from  the  matrix  obtained  by  appending 
the  right-hand  side,  which  is  called  the 
“augmented  matrix”  of  the  system.  It 
may  be  thought  of  as  including  a  full  set 
of  logical  vectors  to  convert  inequality 
constraints  to  equations.  In  the  case  of 
the  modified  simplex  array,  it  also  con¬ 
tains  the  objective  function  coefficients, 
coofficiont  scalo  —  Same  as  scale  factor, 
cognition,  artificial  —  The  optical  sensing 
of  a  displayed  character  in  which  the 
machine  or  equipment  selects  from 
memory  the  shape  of  the  character  that 
is  closest  to  the  character  being  dis¬ 
played. 

cognition,  mochino  —  Certain  machines 
have  the  capability  to  sense  optically  a 
displayed  character  and  to  select  from  a 
given  repertory  of  characters  the  spe¬ 
cific  character  which  is  nearest  in  shape 
to  the  character  w’hich  is  displayed.  Tne 
various  shapes  of  characters  are  based 
on  statistical  norms,  and  if  different 
shapes  arise,  new  characters  Join  the 
repertory.  This  suggests  a  type  of  artifi¬ 
cial  learning  because  perception  and  in¬ 
terpretation  are  based  on  experience, 
coincidonco  circuit  —  Same  as  gate,  AND. 
coincidonco  orror  —  The  difference  in  time 
for  switching  of  different  integrators  to 
the  compute  mode  or  the  hold  mode, 
coincidence  gate  —  Same  as  gate,  AND. 
coincident-current  selection^ — The  selec¬ 
tion  of  a  magnetic  core,  for  reading  or 
writing,  by  the  simultaneous  application 
of  two  or  more  currents. 


collate  programs  and  tape  sort  —  General¬ 
ized  programs  that  adapt  themselves,  as 
directed  by  programmer-specified 
parameters,  to  operate  in  a  particular 
configuration  to  sort  and  collate  data 
into  a  particular  format. 

collating  sequence  —  A  sequence  of  char¬ 
acters  as  arranged  in  the  order  of  their 
relative  preceoence.  The  collating  se¬ 
quence  of  a  particular  computer  is  de¬ 
termined  as  part  of  its  design;  each  char¬ 
acter  acceptable  to  the  computer  has  a 
preassigned  place  in  this  sequence.  A 
collating  sequence  is  used  primarily  in 
comparing  operations. 

collation  soquonco  —  The  sequence  in 
which  the  characters  acceptable  to  a 
computer  are  ordered. 

collection,  data  —  The  act  of  bringing  data 
from  one  or  more  points  to  a  central 
point.  May  be  in-plant  or  out-plant. 

collection,  foctory  data  —  See  data  collec¬ 
tion  stations. 

collection  stations,  data  —  See  data  collec¬ 
tion  stations. 

collision  —  As  regards  indexing,  two  ele¬ 
ments  with  the  same  hash  index.  A  hash 
index  is  the  initial  estimate  of  the  loca¬ 
tion  of  an  entry  within  a  table. 

colon  —  1 .  A  delimiter  indicating  a  pause, 
break,  or  stop.  2.  The  symbol  used  to 
separate  items  in  the  colon  classification 
system.  3.  One  of  the  character  or  digit 
positions  in  a  positional-notation  repre¬ 
sentation  of  a  unit  of  information;  col¬ 
umns  are  usually  numbered  from  right 
to  left  column,  zero  being  the  right¬ 
most  column  if  there  is  no  point,  or  the 
column  immediately  to  the  left  of  the 
point  if  there  is  one. 

color  —  In  optical  character  recognition 
(OCR),  the  spectral  appearance  of  the 
image  dependent  upon  the  spectral  re¬ 
flectance  of  the  image.  The  spectral  re¬ 
sponse  of  the  observer  and  the  spectral 
composition  of  incident  light. 

column  — ^  1.  A  character  or  digit  position 
in  a  positional-information  format,  par¬ 
ticularly  one  in  which  characters  appear 
in  rows,  and  the  rows  are  placed  one 
above  another,  e.g.,  the  rightmost  col¬ 
umn  in  a  five  decimal  place  table,  or  in 
a  list  of  data.  2.  A  character  or  digit  posi¬ 
tion  in  a  physical  device,  such  as  punch 
card  or  a  register,  corresponding  to  a 
position  in  a  written  table  or  list,  e.g., 
the  rightmost  place  in  a  register,  or  the 
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third  column  in  an  eighty-column 
punch  card. 

COM  —  As  with  many  acronyms,  there 
may  be  various  interpretations  of  what 
the  letters  stand  for.  COM  is  generally 
defined  as  Computer  Output  Microfilm, 
Computer  Output  Microfilmer,  or  Com¬ 
puter  Output  Microform.  Occasionally 
the  letters  may  also  stand  for  Computer 
Onto  Microfilm,  Computer  Output  on 
Microfilm,  Computer  Output  Micro¬ 
fiche,  or  Computer  Onto  Microfiche. 
CIM  generally  means  Computer  Input 
Microfilm,  or  Computer  Input  from  Mi¬ 
crofilm. 

combination  bit  —  Same  as  bit  pattern. 

combination,  forbidden  —  Same  as  charac¬ 
ter,  illegal. 

combination  hub  —  An  electrical  jack  con¬ 
nection  which  will  emit  or  receive  elec¬ 
trical  impulses  on  a  control  panel. 

combined  read/write  head  —  A  particular 
magnetic  head  which  is  used  to  read  and 
to  write. 

combiner  —  A  functional  block  which 
groups  several  inputs  which  are  sepa¬ 
rated  by  space  to  form  a  single  output. 

COM/computer  application  —  A  blend  of 
microfilm  and  computer  technology. 
COM  and  high-speea  microfilm  retriev¬ 
al  equipment  have  been  adapted  to  such 
tasks  as  accounts  receivable,  accounts 
payable,  invoice  processing,  ^parel 
fabrics,  consumer  products,  traffic  de¬ 
partment,  bill  of  lading  activity  for  all 
departments,  medical  and  personnel 
records  files,  and  purchasing.  In  each 
case,  speed  is  increased  and  file  space 
decreased. 

COM  indexing  —  The  means  by  which  the 
information  on  a  microfiche  is  retrieved. 
There  are  several  indexing  techniques 
available  today.  These  include:  corner 
indexing,  column  indexing,  master-file 
indexing,  and  cross-reference  indexing. 

command  —  1.  An  electronic  pulse,  signal, 
or  set  of  signals  tq  start,  stop,  or  con¬ 
tinue  some  operation.  It  is  incorrect  to 
use  commana  as  a  synonym  for  instruc¬ 
tion.  2.  The  portion  of  an  instruction 
word  which  specifies  the  operation  to  be 
performed. 

command  chaining  —  The  execution  of  a 
sequence  of  i/o  commands  in  a  com¬ 
mand  list,  under  control  of  an  lOP,  on 
one  or  more  logical  records. 

command  character  —  See  character,  com¬ 
mand. 


command  check.  Illegal  —  Same  as  check, 
forbidden-combination, 
command  check,  improper  —  Same  as 
check,  forbidden-combination. 

command  check,  unused  —  See  check,  forb¬ 
idden-combination, 
command  code  —  See  code,  operation. 

command  control  program  —  A  program 
that  handles  all  commands  addressed  to 
the  system  from  the  user  consoles. 
These  commands  would  include  re¬ 
quests  to  log  in  or  out,  a  request  to  use 
tne  edit  program,  requests  to  have  a 
program  placed  on  the  run  queue,  re¬ 
quests  to  load  a  program,  etc. 
command  decoder  —  The  command  de¬ 
coder  preprocesses  commands  from  the 
user  console.  This  program  is  used  to 
convert  parameters,  etc.,  before  the 
commana  is  sent  to  the  program  for 
which  the  command  is  intended. 

command  double  word  —  A  double  word 
that  contains  detailed  information  con¬ 
cerning  a  portion  of  an  input/output 
operation. 

commond  functions  —  Instructions  used  by 
the  central  processor  to  govern  the  cir¬ 
cuitry  to  carry  out  some  particular  ac¬ 
tion. 

command,  illegal  —  See  character,  illegal, 
command  language  —  See  language,  com¬ 
mand. 

command  list  —  A  sequence  of  steps,  gen¬ 
erated  by  the  CPU,  pertaining  to  the 
performance  of  an  i/o  operation. 

command  mode  time  sharing  —  See  time 

sharing,  command  mode, 
command  pointer  —  A  specific  multiple-bit 
register  that  indicates  the  memory  loca¬ 
tion  being  accessed  in  the  control  store 
(microprogram  store), 
commands,  system  (time  sharing)  — 
See  time  sharing  system  commands, 
command,  transfer  —  See  transfer  com¬ 
mand. 

command,  unused  —  See  character,  illegal, 
comment  —  An  expression  which  explains 
or  identifies  a  particular  step  in  a  rou¬ 
tine,  but  which  has  no  effect  on  the  op¬ 
eration  of  the  computer  in  performing 
the  instructions  for  the  routine. 

common  assembler  directive  —  See  assem¬ 
bler  directive  commands, 
common  business  oriented  language  — 

See  COBOL. 
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common  carrier  telecommunicotions  — 

Telecommunications  provided  by  an 
administration  or  private  operating 
agency  and  intended  mainly,  in  a  public 
correspondence  service,  for  the  trans¬ 
mission,  emission,  or  reception  of  signs, 
signals,  written  images  and  sounds  or 
intelligence  of  a  nature  by  wire,  radio, 
optical,  or  other  electromagnetic  sys¬ 
tems  between  specific  points  subject  to 
appropriate  remuneration.  Common 
carrier  telecommunications  may  include 
several  branches,  e.g.,  telegraph  ser¬ 
vice,  telephone  service,  data  transmis¬ 
sion  service,  etc. 

common  orror  —  The  maximum  size  of 
common  was  not  specified  in  the  first 
loaded  program. 

common  Hold  —  A  field  accessible  to  two 
or  more  routines. 

common  hub  —  A  common  connection 
such  as  a  ground  voltage  that  provides 
this  voltage  to  other  circuits  that  are 
connectecT 

common  longuag#  —  A  language  or  macro 
code  which  can  be  reaa  or  written  by 
many  different  machines  or  by  various 
groups  of  users. 

common  longuogo,  OCR  —  See  language, 
common  (OCR). 

common  mochino  longuogo  —  A  machine- 
sensible  information  representation 
which  is  common  to  a  related  group  of 
data-processing  machines. 

communolify  —  That  proportion  of  one 
correlated  variance  held  in  common 
with  other  measures  in  the  same  set. 

communication  —  The  process  of  transfer¬ 
ring  information  in  the  various  media 
from  one  point,  person,  or  device  to  an¬ 
other. 

communication  chonnol  —  Voice,  mail, 
messenger,  telephone,  telegraph,  mi¬ 
crowave,  teletype,  and  other  media  are 
available  for  transmitting  business  data 
over  short  or  very  great  aistances;  e.g.  a 
Telpak  or  microwave  channel  is  a  com¬ 
munication  channel  with  data-transmis- 
sion  rates  up  to  100,000  characters  per 
second. 

communication,  data  —  The  transmission 
of  data  from  one  point  to  another. 

communication  data  tyitoms  —  Real-time 
systems  that  interface  between  teletype¬ 
writer  stations  and  the  computer.  These 
are  ideal  for  multiuser  computer  time¬ 
sharing,  message-switching  systems, 
and  data-collection  processing  systems. 


communication!  buffor 

A  variety  of  systems  are  available  for 
half-duplex  and  full-duplex  operation 
with  64  stations  and  up. 

communication  link  —  The  physical  means 
of  connecting  one  location  to  another 
for  the  purpose  of  transmitting  and  re¬ 
ceiving  information. 

communication,  roal-timo  procofting  — 

To  close  the  gap  in  time  between  the 
actual  transaction  and  its  recognition  by 
the  processing  system,  a  basic  concept 
has  been  devised — real-time  process¬ 
ing.  A  real-time  system  is  a  combined 
data  processing  and  communications 
system  which  involves  the  direct  com¬ 
munication  of  transaction  data  between 
remote  locations  and  a  central  com- 

f)uter,  via  communication  lines,  and  al- 
ows  the  data  to  be  processed  while  the 
business  transaction  is  actually  taking 
place.  A  real-time  system  may  be 
thought  of  as  a  communications-ori- 
ented  data-processing  system  which  is 
capable  of  performing  batch-processing 
functions  while  concurrently  processing 
inquiries  or  messages,  and  generating 
responses  in  a  time  interval  directly 
related  to  the  operational  requirements 
of  the  system. 

communicatians  and  inquiry  tyttami  — 

Systems  are  now  provided  for  diver¬ 
sified  on-site  and  long-distance  inquiry 
and  data-communications  networks. 
Centralized  records  and  data-process¬ 
ing  operations  can  be  tied  in  with  infor¬ 
mation  sources  at  remote  locations,  and 
will  provide  instant  on-line  response  to 
interrogations  and  data  from  a  large 
number  of  inquiry  stations.  Communi¬ 
cation  networks  may  include  up  to  5985 
standard  teletypewriter  stations  and  up 
to  120  electric-typewriter  stations 
(some  computers). 

communication!,  oudio  —  See  audio¬ 
response  unit. 

communicotion!  buffar  —  In  a  computer 
communicadons  network,  a  buffer  is  a 
storage  device  used  to  compensate  for  a 
difference  in  the  rate  of  flow  of  data  re¬ 
ceived  and  transmitted  along  the  nu¬ 
merous  communication  lines  converg¬ 
ing  on  the  data  processing  center.  The 
communications  buffer  orders  informa¬ 
tion  from  many  operators  and  controls 
the  information  so  it  can  be  processed 
^  the  computer  without  confusion. 
The  buffer  has  memory  and  control  cir¬ 
cuitry  of  its  own  for  storing  incoming 
messages  that  the  computer  is  not  ready 
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to  process  and  storing  outgoing  mes¬ 
sages  which  have  to  be  delayed  because 
of  busy  lines. 

communications  channels  —  Paths  for 
transmitting  signals.  They  are  typically 
obtained  from  the  common  carrier; 
channels  may  access  the  public  switched 
telephone  network  or  may  be  obtained 
on  a  leased  private-line  basis. 

communications  codes  —  ASCII  is  one  of 
the  most  often  used  and  accepted  codes. 
Special  characters  are  set  aside  for  the 
purpose  of  communications  control. 
These  control  functions  include  syn¬ 
chronization,  message  heading,  and 
control.  Of  the  other  existing  codes,  the 
more  widely  used  ones  are:  EBCDIC, 
extended  binary  coded  decimal  inter¬ 
change  code;  the  5-bit  Baudot  code 
found  in  old  teleprinter  equipment;  the 
four  of  eight  code;  the  IBM  punched- 
card  Hollerith  code;  the  BCD,  binary 
coded  decimal,  code;  and  the  6-bit  tran¬ 
scode.  EBCDIC  is  an  8-level  code  simi¬ 
lar  to  ASCII  except  that  while  ASCII 
uses  its  eighth  level  for  parity  bits,  EBC¬ 
DIC  uses  It  for  information  bits,  thereby 
extending  the  range  of  characters  to 
256. 

communications  control  charactor  —  A  spe¬ 
cific  character  which  designates  the  op¬ 
eration  to  be  performed  by  some  pe¬ 
ripheral  device.  As  with  other 
characters,  it  is  represented  by  a  pattern 
of  printed  binary  digits  or  holes  in  tapes 
or  cards.  Its  execution  usually  causes 
control  changes  on  printers,  for  exam¬ 
ple,  back  space,  skip  line,  or  rewind  on 
tapes.  Other  types  of  characters  relate 
to  EOM,  such  as  end-of-message,  etc. 

communications  controllor,  multiprotocol 

—  Abbreviated  MPCC.  The  MPCC  is 
used  for  synchronous  transmission  in 
which  characters  are  transmitted  as  a 
contiguous  bit  stream  with  the  trans¬ 
mitter  and  receiver  synchronized  by  a 
bit  rate  clock.  It  performs  a  variety  of 
protocol  handling  functions,  including 
zero  insertion  and  deletion,  flag/abort 
generation  and  detection,  CRC  genera¬ 
tion  and  checking,  and  secondary  ad¬ 
dress  comparison. 

communications  dovico.  Input/output  — 

Any  subscriber  (user)  equipment  which 
introduces  data  into  or  extracts  data 
from  a  data-communications  system. 

communicotions,  oxocutive  —  See  execu¬ 
tive  communications. 


communications  system 

communications  interface  —  See  interface, 
communications. 

communications  monitors  —  Computer  op¬ 
erating  systems  specifically  designed  for 
handling  communications.  Their  func¬ 
tions  essentially  parallel  those  of  a  local¬ 
mode  operating  system  except  that 
lines,  rather  than  devices,  are  the 
managed  entities. 

communicotion  softwaro^ — Sets  of  soft¬ 
ware  for  monitoring  communication  ac¬ 
tivities  include  the  following  routines: 
Interrupt — Upon  a  program  interrupt, 
this  routine  directs  data  transfer  be¬ 
tween  the  communication  control  unit 
and  the  central  processor  and  then  re¬ 
turns  control  to  the  main  program;  Mes¬ 
sage  Queuing — Controls  the  order  in 
which  messages  are  stored,  processed, 
and  transmitted;  Error  Control — Cor¬ 
rects  errors  in  messages  received  from 
other  communication  stations. 

communicationi  processing  —  The  trans¬ 
mission  of  data  to  the  central  computer 
for  processing  from  a  remote  terminal 
as  opposed  to  a  terminal  connected  di¬ 
rectly  to  the  central  computer. 

Communications  Satellite  Corporation  — 

COMSAT,  the  US  representative  in  the 
85-member  INTELSAT  Organization, 
provides  technical  and  operational  ser¬ 
vices  for  the  global  system  under  a  man¬ 
agement  services  contract  with  INTEL¬ 
SAT.  Traffic  on  the  system  is 
coordinated  through  an  Operations 
Center  located  at  COMSAT  Headquar¬ 
ters  in  Washington,  DC. 

communications  system  —  A  computer  sys¬ 
tem  which  handles  on-line,  real-time  ap¬ 
plications.  A  typical  communications 
system  would  consist  of  the  following:  a 
teletypewriter,  visual  display,  or  audio 
answer-back  device  connected  to  an  or¬ 
dinary  telephone  line  through  a  com¬ 
munication  multiplexor,  a  device  which 
converts  the  keyed-in  characters  to  elec¬ 
tronic  pulses  for  transmission  over  the 
telephone  line.  An  interface  device  in 
the  computer  center  translates  these 
pulses  into  binary  code  and  delivers  the 
character  to  computer  storage.  After  re¬ 
ceipt  of  the  entire  message,  the  central 
computer  searches  or  stores  the  re¬ 
quested  information  and  sends  back  the 
appropriate  response. 

Important  elements  of  any  communi¬ 
cations  system  are  the  modems 
(MODulator/DEModulator)  which  con¬ 
nect  the  communications  multiplexor 
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from  the  remote  output  to  the  interface 
device  in  the  computer  center.  On  the 
transmission  end,  the  modulator  con¬ 
verts  the  signals  or  pulses  to  the  right 
codes  and  readies  them  for  transmission 
over  a  communication  line.  On  the  re¬ 
ceiving  end,  a  demodulator  reconverts 
the  signals  for  communication  to  the 
computer  via  the  computer  interface  de¬ 
vice. 

communications  systems,  standord  — 

Half-duplex  transmission  connects  A  to 
B  over  a  two-wire  channel.  One  end  can 
send  while  the  other  receives,  and  the 
stations  can  reverse  roles.  Duplex  trans¬ 
mission  over  nonswitched  four-wire  cir¬ 
cuits  allows  simultaneous  transmission 
and  reception.  In  nonswitched  mul¬ 
tipoint  transmission,  several  secondary 
stations  share  one  duplex  channel.  The 
primary  station  polls  its  tributaries. 
Point-to-point  switched  systems  estab¬ 
lish  a  new  transmitter-to-receiver  path 
for  each  call. 

compacting,  storago  —  See  storage  com¬ 
pacting. 

compaction  —  A  series  of  techniques  used 
for  the  reduction  of  space,  bandwidth, 
cost,  transmission,  generating  time,  and 
the  storage  of  data.  These  techniques 
are  designed  to  eliminate  repetition,  re¬ 
move  irrelevances,  and  employ  special 
coding  techniques. 

compoction,  curve  fitting  —  A  specific 
method  of  data  compaction  developed 
by  substituting  analytical  expressions 
for  data  to  be  stored  or  transmitted.  An 
example  is  the  breaking  of  curves  into 
straignt  line  segments,  and  then  trans¬ 
mitting  only  the  slope,  intercept,  and 
acceptable  range  for  each  line  segment. 

compaction,  curvo-pattorn  —  See  compac¬ 
tion,  curve-fitting. 

compaction,  doto  —  See  data  compaction. 

compaction,  flooting-point  —  Data  com¬ 
paction  which  uses  exponents  to  specify 
the  scale  or  range,  such  as  to  set  the 
decimal  point  of  a  number,  or  set  of 
numbers.  In  this  system,  each  number  is 
expressed  as  a  coefficient  which  is  to  be 
multiplied  by  a  power  of  ten  to  express 
the  actual  magnitude.  An  example  is  the 
number  32,760,000,  which  can  be  ex¬ 
pressed  as  3276  X  lO'*,  or  3276  (4). 

compoction,  froquoncy-analytii  —  A  form 
of  data  compaction  using  specific  coded 
expressions  to  represent  a  number  of 
different  frequencies  of  different  magni¬ 
tudes  to  express,  compare,  or  indicate  a 
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curve  or  geometric  configuration.  Only 
identifiable  coefficients  might  be  neces¬ 
sary  to  compare  and  thus  transmit  a 
whole  series  of  fundamental  frequen¬ 
cies. 

compaction,  incromental  —  A  procedure 
for  data  compaction  using  only  the  ini¬ 
tial  value  anci  all  subsequent  changes  in 
storage  for  transmission.  A  saving  in 
time  and  space  is  achieved  when  only 
the  changes  at  specific  intervals  are 
transmitted  or  processed. 

compaction  of  file  records  —  The  reduc¬ 
tion  of  space  required  for  records  by 
compressing  or  compacting  the  records 
by  means  of  specialized  coding  and  for¬ 
mating  under  a  programmed  routine.  A 
balance,  though,  must  be  maintained  in 
a  system  between  processing  time  and 
main  storage,  and  the  reduction  of  file 
size  and  channel  utilization. 

compaction,  slopo-koypoint  —  A  data  com¬ 
paction  procedure  using  statements  of 
specific  points  of  departure.  Direction 
or  slope  of  departure  is  transmitted 
until  tne  deviation  from  a  prescribed 
condition  exceeds  a  specified  value, 
and,  at  that  point,  a  new  slope  or  key- 
point  is  signaled. 

compandor  —  A  device,  for  use  on  a  tele¬ 
phone  channel,  designed  to  improve 
the  voice  and  cross-talk  performance. 
The  input  is  effectively  compressed  for 
transmission  and  then  expanded  to  near 
original  form  at  the  receiving  end.  A 
compander  may  distort  some  types  of 
data  signals. 

companion  keyboard  —  An  auxiliary  key¬ 
board  device  which  is  usually  located 
remotely  from  the  main  unit. 

comparand  —  A  word  or  number  used  for 
a  comparison  to  another  word  or  num¬ 
ber. 

comparator  —  1 .  A  device  for  comparing 
two  different  transcriptions  of  the  same 
information  to  verify  the  accuracy  of 
transcription,  storage,  arithmetic  opera¬ 
tion,  or  other  processes,  in  which  a  sig¬ 
nal  is  given  dependent  on  some  relation 
between  two  items;  i.e.,  one  item  is 
larger  than,  smaller  than,  or  equal  to  the 
other.  2.  A  circuit  that  compares  two 
signals  and  indicates  agreement  or  dis¬ 
agreement;  a  signal  may  be  given  in¬ 
dicating  whether  they  are  equal  or  une¬ 
qual. 

comparator-sorter  —  A  unit  of  punch  card 
equipment  which  has  the  capability  of 
sorting  and  selecting  particular  cards, 
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sequence  checking  them,  and  making 
comparisons  between  stored  data  ana 
these  new  items. 

comparator,  topo  —  A  machine  which  au¬ 
tomatically  compares  two  tapes  which 
are  expected  to  oe  identical.  The  com¬ 
parison  is  row  by  row,  and  the  machine 
shops  when  a  discrepancy  occurs, 
comporo  —  To  determine  whether  a  par¬ 
ticular  quantity  is  higher,  equal  to,  or 
lower  than  another  quantity,  or  to  de¬ 
termine  whether  one  piece  of  data  is  ex¬ 
actly  like  another. 

comporo  and  print  — A  specified  number 
of  records  from  each  of  two  tapes  are 
compared,  record  for  record,  with  all 
nonidentical  records  printed  in  either 
alphanumeric  or  octal  mode, 
comporo  facility  —  The  ability  of  a  ma¬ 
chine  to  execute  set  instructions  de¬ 
pending  upon  the  outcome  of  various 
possible  combinations, 
comporo  instruction  —  An  instruction  that 
compares  (subtracts)  the  value  in  one 
register  against  the  value  in  another, 
and  sets  tne  status  of  various  flags  ac¬ 
cording  to  the  results  of  the  comparison 
operation. 

comparison  —  The  act  of  comparing  and, 
usually,  acting  on  the  result  of  the  com¬ 
parison.  The  common  forms  are  com¬ 
parison  of  two  numbers  for  identity, 
comparison  of  two  numbers  for  relative 
magnitude,  and  comparison  of  two 
signs,  plus  or  minus, 
comparison,  logic  —  See  comparator, 
comporison,  logicol  —  The  operation  con¬ 
cerned  with  the  determination  of 
similarity  or  dissimilarity  of  two  items; 
e.g.,  if  A  and  B  are  alike,  the  result  shall 
be  “  1  *’  or  yes,  if  A  and  B  are  not  alike  or 
equal,  the  result  shall  be  “zero”  or  no, 
signifying  “not  alike.” 
comporison-of-pairs  sorting  —  The  com¬ 
parison  of  the  keys  in  two  records  and 
placement  of  the  higher  value  ahead  of 
the  smaller  value  For  descending  se¬ 
quences. 

comporison  tosting  —  Real-time  compari¬ 
son  between  the  actual  output  re¬ 
sponses  of  the  device  under  test  and 
tnose  of  a  known-good  reference  device 
when  the  same  input  stimulus  patterns 
are  applied  to  both  devices  in  parallel, 
compotibility  —  The  quality  of  an  instruc¬ 
tion  to  be  translatable  or  executable  on 
more  than  one  class  of  computer, 
compotibility,  oguipmont  —  The  charac- 
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teristic  of  computers  by  which  one  com¬ 
puter  may  accept  and  process  data  pre¬ 
pared  by  another  computer  without 
conversion  or  code  modification. 

compatibility,  firmwaro  —  Compatibility 
among  data  processing  systems  facili¬ 
tates  execution  or  conversion  of  exist¬ 
ing  programs,  data  interchange,  and  the 
implementation  of  compilers  having 
equivalent  execution-time  semantics. 
Compatibility  can  be  achieved  via  the 
basic  hardware  design  or  by  (software 
or  firmware)  interpretation.  Firmware, 
or  microprogramming,  has  attracted  at¬ 
tention  in  this  context  as  promising 
hardware-like  compatibility  with  soft¬ 
ware-like  implementation  techniques. 

compatibility  ebjoctivoi  —  Compatibility 
relates  to  the  transfer  of  programs  or 
data  from  one  system  to  another.  Typi¬ 
cally,  objectives  are:  direct  execution  of 
programs  originally  written  for  another 
system  (this  implies  complete  instruc¬ 
tion  and  data  type  compatibility),  facili¬ 
tating  data  interchange  with  another 
system  (this  implies  compatible  data 
types  and  a  common  code  set,  but  does 
not  require  compatible  instruction  for¬ 
mats,  register  structures,  and  the  like), 
easing  conversion  of  assembly  language 
programs  (this  calls  for  similar  instruc¬ 
tion  formats  and  register  concepts  but 
does  not  necessarily  imply  a  precise 
copy  of  any  aspect  of  the  earlier  system), 
and  facilitating  the  implementation  of 
compilers  having  identical  execution¬ 
time  semantics  (tnis  would  require  com¬ 
mon  data  types  and  instructions  provid¬ 
ing  identical  results  for  operations  on 
such  data). 

compatibility,  program  —  A  distinctive  fea¬ 
ture  of  programming  aids  is  that  they 
and  the  object  programs  which  they 
produce  are  operationally  compatible 
with  one  another.  This  property  enables 
the  operating  system  to  draw  all  ele¬ 
ments  into  an  integrated  whole.  Object 
programs  produced  by  prograrn  prepa¬ 
ration  aids  (other  than  conversion  pro¬ 
grams),  as  well  as  programs  from  the 
software  library  itself,  may  all  be  inter¬ 
mixed  on  run  tapes  and  processed  by 
the  program  loaciing,  updating,  and  se¬ 
lection.  Complete  program  and  data 
compatibility  is  a  ouilt-in  feature  of 
many  processors.  A  single  machine  lan¬ 
guage  is  used  with  all  models,  enabling 
the  user  to  run  a  program  written  for 
any  smaller  system  on  any  larger  sys¬ 
tem.  Programs  for  a  minimum  com- 
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puter  model,  for  example,  can  also  run 
on  any  other  larger  processor,  usually 
with  a  considerable  gain  in  performance 
because  of  faster  cycle  times  and  in¬ 
creased  peripheral  simultaneity. 

compotibiiity,  systems  —  In  complex  sys¬ 
tems  applications,  modules  are  often 
completely  compatible  electrically,  logi¬ 
cally,  and  mechanically  with  other  sys¬ 
tems  components,  which  include  digital 
computers,  a  complete  line  of  input- 
/output  devices,  and  analog  interface 
equipment. 

compatibility  test  —  Specific  tests  run  to 
check  acceptability  of  both  software  and 
hardware  as  a  system. 

compatible  —  That  particular  characteris¬ 
tic  of  a  device,  program,  etc.,  which 
makes  it  acceptable  to  a  computer  or 
another  device,  i.e.,  a  suitable  tape 
width,  similarity  of  operating  speeas, 
etc. 

compatible  hardware  —  Components,  pe¬ 
ripheral  equipment,  or  other  devices 
which  can  oe  used  on  more  than  one 
system  with  little  or  no  adjustment. 

compatible  software  —  Languages  which 
can  be  used  on  more  than  one  computer 
system. 

compendium  —  An  abbreviated  summary 
of  the  essentials  of  a  subject. 

compilation,  program  —  See  program  com¬ 
pilation. 

compilation  time  —  The  time  during  which 
a  source  language  is  compiled  (tran¬ 
slated)  as  opposea  to  the  time  during 
which  the  program  is  actually  being  run 
(execution  time). 

compile  —  To  produce  a  machine-lan¬ 
guage  routine  from  a  routine  written  in 
source  language  by  selecting  appropri¬ 
ate  subroutines  from  a  subroutine  li¬ 
brary,  as  directed  by  the  instructions  or 
other  symbols  of  the  original  routine, 
supplying  the  linkage  which  combines 
the  subroutines  into  a  workable  routine, 
and  translating  the  subroutines  and 
linkage  into  machine  language.  The 
compiled  routine  is  then  ready  to  be 
loaded  into  storage  and  run;  i.e.,  the 
compiler  does  not  usually  run  the  rou¬ 
tine  it  produces. 

compiler  —  A  computer  program  more 
powerful  than  an  assembler.  In  addition 
to  its  translating  function  which  is  gen¬ 
erally  the  same  process  as  that  used  in 
an  assembler,  it  is  able  to  replace  certain 
items  of  input  with  series  of  instruc¬ 


tions,  usually  called  subroutines.  Thus, 
where  an  assembler  translates  item  for 
item  and  produces  as  output  the  same 
number  of  instructions  or  constants 
which  were  put  into  it,  a  compiler  will 
do  more  than  this.  The  program  which 
results  from  compiling  is  a  translated 
and  expanded  version  of  the  original. 
(Synonymous  with  compiling  routine, 
and  related  to  assembler.) 
compiler,  beginner’s  algebraic  symbolic  in¬ 
terpretive —  See  BASIC, 
compiler,  COBOL  —  The  compiler  is  com¬ 
pletely  modularized  into  relocatable 
elements  and  is  handled  as  any  program 
in  the  system,  thus  providing  for  easy 
expandabality  and  maintenance.  Like¬ 
wise,  the  COBOL  processor  produces 
as  its  output  relocatable  binary  ele¬ 
ments  stored  on  the  drum  or  mass  stor¬ 
age,  which  are  indistinguishable  from 
other  elements  in  the  system.  Other 
outputs  from  the  compiler 'include  ex¬ 
tensive  diagnostic  messages,  source- 
language  listings,  machine-language 
listings,  and  special  cross-reference  list¬ 
ings  of  name  definitions  and  their  refer¬ 
ences.  The  machine-language  listing 
consists  of  side-by-side  procedure  divi¬ 
sion  statements  and  the  corresponding 
generated  symbolic  machine  code, 
compiler-compiler  —  A  machine-indepen- 
dent  language  which  generates  compil¬ 
ers  for  any  specific  machine, 
compiler  diagnostics  —  The  compiler 
diagnostics  are  of  four  categories: 
Precautionary;  print  warning  message 
and  continue  compilation.  Correctable; 
try  to  correct  the  error,  print  explana¬ 
tory  message  and  continue  compilation. 
Uncorrectable;  if  intent  of  programmer 
cannot  be  determined,  print  a  diagnos¬ 
tic  message,  reject  the  clause  or  state¬ 
ment,  and  continue  compilation.  Cata¬ 
strophic;  when  so  many  errors  have 
occurred  that  no  more  useful  diagnostic 
information  can  be  produced,  terminate 
the  compilation. 

compile  routine  —  See  routine,  compile, 
compiling  duration  —  The  time  necessary 
to  translate  one  computer  program  into 
an  acceptable  language  for  another 
computer,  or  to  transform  or  translate 
to  an  assembly  program,  and  often  to 
generating  and  diagnostic  programs, 
compiling  phase  —  The  time  used  to  trans¬ 
late  one  computer  program  into  an¬ 
other  equivalent  program  in  an  accept¬ 
able  assembly,  structure,  and  language. 
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compiling  program  —  A  translating  pro¬ 
ram  designed  to  transform,  to  assem- 
le,  or  to  structure  programs  expressed 
in  other  languages  into  same  or  equiva¬ 
lent  programs  expressed  in  terms  of  the 
particular  computer  language  for  which 
a  particular  machine  was  designed. 
Compiling  programs  or  compilers  most 
often  include  assemblers  (or  programs) 
as  well  as  diagnostic  and  generating 
programs  within  them.  The  computer 
which  is  using  the  compiling  program  or 
compiler  is  called  the  source  computer 
or  compiling  computer,  and  the  com¬ 
puter  in  which  the  program  is  used  or  is 
to  be  used  is  called  the  object  computer 
or  target  computer.  The  occasion  or  run 
of  compilation  or  translation  is  called 
the  compiling  phase,  while  the  use  of 
the  newly  translated  program  is  the  run. 
Time  to  translate  is  compile  duration. 

compiling  roufino  —  A  computer  program 
more  powerful  than  an  assembler.  In 
addition  to  its  translating  function 
which  is  generally  the  same  process  as 
that  used  in  an  assembler,  it  is  able  to 
r^lace  certain  items  of  input  with  series 
of  instructions,  usually  called  subrou¬ 
tines.  Thus,  where  an  assembler  trans¬ 
lates  item  for  item,  and  produces  as  out¬ 
put  the  same  number  of  instructions  or 
constants  which  were  put  into  it,  a  com¬ 
piler  will  do  more  than  this.  The  pro¬ 
gram  which  results  from  compiling  is  a 
translated  and  expanded  version  of  the 
original.  (Related  to  assembler.) 

complement  —  A  quantity  expressed  to 
the  base  N,  which  is  derived  from  a 
given  quantity  by  a  particular  rule;  fre¬ 
quently  used  to  represent  the  negative 
of  the  given  quantity.  A  complement  on 
N  is  obtainea  by  subtracting  each  digit 
of  the  given  quantity  from  N  —  1 ,  adding 
unity  to  the  least  significant  digit,  and 
performing  all  resulting  carrys;  e.g.,  and 
two’s  complement  of  binary  11010  is 
00110;  the  tens  complement  of  decimal 
456  is  544.  A  complement  on  N— 1  is 
obtained  by  subtracting  each  digit  of  the 
given  quantity  from  N  —  1 ;  e.g.,  the  ones 
complement  of  binary  11010  is  00101; 
the  nines  complement  of  decimal  456  is 
543.  (Synonymous  with  radix-minus- 1 
complement  and  radix  complement.) 

complamantary  oparationt  —  In  any  Boo¬ 
lean  operation,  a  complementary  opera¬ 
tion  is  the  negation  of  the  result  of  the 
first  or  original  operation.  In  comput¬ 
ing,  it  is  represented  when  zero  is  sub¬ 
stituted  for  1  and  1  is  substituted  for 


zero  in  the  tabulated  values  for  the 
first  or  original  operation. 

complamentary  oparator  —  An  operator 
whose  results  are  the  NOT  of  a  given 
operator,  i.e.,  NOR  or  NAND. 

complementation,  Booleon  —  Same  as  gate, 
NOT. 

complement,  Booleon  —  Same  as  gate, 
NOT. 

complement,  diminished  —  Radix  minus 
one  complement. 

complementer  —  A  device  which  is  de¬ 
signed  to  reverse  a  signal,  state,  or  con¬ 
dition  into  its  opposite  or,  in  some 
cases,  alternate. 

complement  instruction  —  A  built-in  fea¬ 
ture  designed  to  provide  a  number  of 
instructions  for  each  programmed  in¬ 
struction. 

complement,  nines  —  A  decimal  system  in 
which  each  decimal  digit  in  the  sub¬ 
trahend  is  first  subtracted  from  9. 

complement,  noughts  —  Radix  comple¬ 
ment. 

complement,  ones  —  A  numeral  in  binary 
which  is  derived  from  another  binary 
number  when  it  is  the  result  of  a  change 
in  the  sense  of  every  digit,  i.e.,  the  sum 
of  a  number  and  its  ones  complement  is 
a  number  of  all  1  bits.  A  number  1 10, 
101,  100,  011  when  added  to  its  ones 
complement,  001,  010,  011,  100  has  a 
sum  of  111,  111,  111,  111. 

complomont  on  N  —  An  expression  meant 
to  make  a  determination  of  the  radix 
complement. 

complomont  on  N— 1 — An  expression 
meant  to  make  a  determination  of  the 
radix-minus-one  complement. 

complomont,  radix  —  See  complement. 

complomont,  rodix-minus  ono  —  See  com¬ 
plement. 

complomont,  tons  —  The  radix  comple¬ 
ment  of  a  numeral  whose  radix  is  ten. 
The  tens  complement  is  obtained  by 
subtracting  eacn  digit  of  a  number  from 
9,  and  adding  1  to  the  least  significant 
digit  of  the  resultant  number.  For  exani- 
ple,  the  tens  complement  of  2456  is 
7544. 

complomont,  truo  —  Same  as  complement. 

complomont,  twos  —  For  binary  numbers, 
a  value  derived  by  subtracting  an  origi¬ 
nal  number  from  the  base  number  (or  a 
power  of  the  base  number).  For  decimal 
numbers,  the  equivalent  of  the  twos 
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complement  would  be  the  tens  comple¬ 
ment. 

complainant,  zaro  —  Same  as  complement, 
radix. 

complate  corry  —  When  a  carry  resulting 
from  the  addition  of  carries  is  not  al¬ 
lowed  to  propagate  it  is  called  a  partial 
carry.  When  it  is  allowed  to  propagate  it 
is  called  a  complete  carry, 
camplata  instructian  —  A  specific  instruc¬ 
tion  which  takes  in  a  complete  computer 
operation  including  the  execution  of 
tnat  operation. 

complatanesi  —  The  contrast  to  programs 
that  are  incomplete  due  to  transfers  to 
nonexistent  statement  numbers,  im¬ 
proper  DO  nesting,  illegal  transfer  into 
the  range  of  a  DO  loop,  etc. 
camplafanass  arrart  —  See  errors,  com¬ 
pleteness. 

camplatanats  arrart,  ramato-camputing 
tytfam  —  See  errors,  completeness 
(remote-computing  system), 
camplata  aparatian  —  An  operation  that 
includes  obtaining  the  instruction,  ob¬ 
taining  all  operands  from  storage,  per¬ 
forming  the  operation,  and  returning 
the  results  to  storage, 
camplata  rautina  —  A  routine  that  does 
not  require  modification  before  it  is 
used.  Such  routines  are  usually  in  com¬ 
pany  or  manufacturer  libraries, 
campanant  —  A  basic  part.  An  element, 
campanant  daroting  —  To  ensure  reliable 
system  operation  under  extremely  ad¬ 
verse  conditions  and  with  limit-value 
components,  components  used  in  cir¬ 
cuit  modules  are  derated  far  below 
manufacturers’  specification, 
campanant,  salid-ttota  —  A  component 
whose  operation  depends  on  the  con¬ 
trol  of  electric  or  magnetic  phenomena 
in  solids,  e.g.,  a  transistor,  ci^stal  diode, 
or  ferrite. 

campatltlan  arrart  —  Errors  that  are  de¬ 
tected  as  soon  as  the  user  enters  the 
offending  statement.  He  may  immedi¬ 
ately  substitute  a  correct  statement, 
campatltlan  tlla  —  The  filing  of  records 
within  a  storage  unit, 
campatltlan  (ramata  camputing  tyttam)  ar¬ 
rart  —  See  errors,  composition  (remote 
computing  system). 

campaund  canditlan  —  A  number  of  sim¬ 
ple  logic  conditions  such  as  AND,  NOT, 
or  OR  logic  gates  that  can  be  combined 
to  form  compound  logic  operations. 


campaund  lagical  alamant  —  Computer 
circuitry  which  provides  an  output  re¬ 
sulting  from  multiple  inputs. 

camprattlan,  dota —  Techniques  that  save 
storage  space  by  eliminating  gaps, 
empty  fields,  redundancies,  or  unneces¬ 
sary  data  to  shorten  the  length  of  rec- 
oras  or  blocks. 

camprasilan,  digit  —  See  digit  compres¬ 
sion. 

camprattlan,  zara  —  That  process  which 
eliminates  the  storage  of  insignificant 
leading  zeros.  For  clarification,  see  zero 
suppression. 

COM  pracatting  —  The  conversion  of  in¬ 
formation  created  by  a  computer  in  dig¬ 
ital  form  to  an  analog  signal  that 
modifies  an  energy  source  exposing  a 
microimage  on  film.  The  film  can  be  in 
roll  form,  either  16  mm  or  35  mm,  or 
105  mm  as  microfiche;  it  can  also  be 
35-mm  chips,  either  as  separate  units  or 
in  aperture  cards. 

camputatlan,  oddratt  —  A  computation 
that  produces  or  modifies  the  address 
portion  of  an  instruction. 

camputotlanol  stability  —  That  particular 
degree  to  which  a  computational  pro¬ 
cess  remains  valid  and  reliable  when 
subjected  to  various  conditions  which 
tend  to  produce  errors,  mistakes,  or 
malfunctions. 

camputatlan,  implicit  —  Computation  us¬ 
ing  a  self-nulling  principle  in  which,  for 
example,  the  variable  sought  first  is  as¬ 
sumed  to  exist,  after  which  a  synthetic 
variable  is  produced  according  to  an 
equation  and  compared  with  a  corre¬ 
sponding  known  variable  and  the  differ¬ 
ence  between  the  synthetic  and  the 
known  variable  driven  to  zero  by  cor¬ 
recting  the  assumed  variable.  Although 
the  term  applies  to  most  analog  circuits, 
even  a  single  operational  amplifier,  it  is 
restricted  usually  to  computation  per¬ 
formed  bv  the  following  circuits.  1.  Cir¬ 
cuits  in  which  a  function  is  generated  at 
the  output  of  a  single  high-gain  dc  am¬ 
plifier  in  the  feedback  path.  2.  Circuits 
in  which  combinations  of  computing 
elements  are  interconnected  in  closed 
loops  to  satisfy  implicit  equations.  3. 
Circuits  in  which  linear  or  nonlinear 
differential  equations  yield  the  solutions 
to  a  system  of  algebraic  or  transcenden¬ 
tal  equations  in  the  steady  state. 

camputad  branch  —  See  branch,  com¬ 
puted. 
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computu  Hinitud  —  A  restriction  in  com¬ 
puting  equipment  limiting  the  output 
because  operations  are  delayed  awaiting 
completion  of  a  computation  operation. 

couiputur  —  A  device  capable  of  accepting 
information,  applying  prescribed  pro¬ 
cesses  to  the  information,  and  supplying 
the  results  of  these  processes.  It  usually 
consists  of  input  and  output  devices, 
storage,  arithmetic  and  logical  units, 
and  a  control  unit. 

computer  admlnistrotive  records  —  These 
records  provide  the  source  of  statistics 
that  tell  how  the  computer  use  is  dis¬ 
tributed — that  is,  by  department,  by 
programmer,  by  time,  and  by  applica¬ 
tion. 

computer-oided  design  —  A  system  by 
means  of  which  engineers  create  a  de¬ 
sign  and  see  the  proposed  product  in 
front  of  them  on  a  graphics  screen  or  in 
a  computer  printout.  With  the  com¬ 
puter,  the  proposed  product  can  be 
analyzed  for  stress,  vibration,  heat,  and 
other  factors,  and  checked  against  gov¬ 
ernment  and  industry  standards. 

computer-aided  dispatch  —  Abbreviated 
CAD.  A  system  in  which  an  alphanu¬ 
meric  keyboard  and  crt  terminals  re¬ 
place  hand-written  incident  cards  and  a 
conveyer  belt  in  radio  dispatching  oper¬ 
ations. 

computer-aided  instruction  (CAI)  —  An 

educational  concept  which  places  the 
student  in  a  conversational  mode  with  a 
computer  which  has  a  preprogrammed 
study  plan.  The  programmed  course  se¬ 
lects  tne  next  topic  or  phase  of  study 
according  to  previous  responses  from 
the  student,  allowing  each  student  to 
progress  at  a  pace  directly  related  to  his 
learning  capaoility. 

computer,  analog  —  A  computer  which 
represents  variables  by  physical  analo¬ 
gies.  Thus,  any  computer  that  solves 
problems  by  translating  physical  condi¬ 
tions  such  as  flow,  temperature,  pres¬ 
sure,  angular  position,  or  voltage  into 
related  mechanical  or  electrical  quanti¬ 
ties,  and  uses  mechanical  or  electrical 
equivalent  circuits  as  an  analog  for  the 
physical  phenomenon  being  investi¬ 
gated.  In  general,  it  is  a  computer  which 
uses  an  analog  for  each  variable  and 
produces  analogs  as  output.  Thus,  an 
analog  computer  measures  continu¬ 
ously,  whereas  a  digital  computer 
counts  discretely.  (Related  to  data-proc- 
essing  machine.) 
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computer  animation  ~  Use  of  computer 
techniques  in  the  production  of  ani¬ 
mated  motion  pictures.  In  sound  films, 
24  frames  must  be  displayed  every  sec¬ 
ond.  Thus  a  normal  animation  requires 
thousands  of  drawings.  The  speed  of 
the  computer  can  save  the  time  required 
to  draw  the  many  pictures  animation  de¬ 
mands.  Also,  a  computer  can  quickly 
generate  perspective  drawings  of  ob¬ 
jects.  Perspective,  the  reduction  in  size 
of  objects  as  they  move  away  from  the 
viewer,  gives  pictures  three-dimen¬ 
sional  realism.  Many  cartoons  do  not 
use  perspective  drawings  because  of  the 
time  required  to  draw  them.  With  the 
aid  of  computers,  this  realism  in  anima¬ 
tion  is  easily  achieved.  Computers  also 
can  produce  the  effects  of  wiae-angle  or 
telescopic  lenses,  and  they  can  simulate 
lighting  from  any  angle. 

computer-assisted  instruction —  Abbre¬ 

viated  CAI.  Applications  in  which  a 
computing  system  is  used  to  assist  in  the 
instruction  of  students.  The  application 
usually  involves  a  dialog  between  the 
student  and  a  computer  program  that 
informs  him  of  his  mistakes  as  he  makes 
them. 

computer,  asynchronous  —  A  computer  in 
which  the  performance  of  each  opera¬ 
tion  starts  as  a  result  of  a  signal  that  the 
previous  operation  has  been  completed, 
or  that  the  parts  of  the  computer  re¬ 
quired  for  the  next  operation  are  now 
available.  (Contrasted  with  synchronous 
computer.) 

computer,  automatic  —  A  computer  which 
performs  long  sequences  of  operations 
without  human  intervention. 

computer  cartography  —  A  science  that 
utilizes  computer-generated  maps  to 
portray  relationships  among  massive 
amounts  of  data.  In  essence,  computer 
maps  translate  pages  of  statistics  into 
pictures,  allowing  data  that  would  oth¬ 
erwise  take  days  or  weeks  to  relate  and 
comprehend  to  be  understood  in  a  inat- 
ter  of  minutes.  The  concept  has  applica¬ 
tions  in  such  areas  as  corporate  plan¬ 
ning,  forestry,  energy,  law  enforcement, 
city  and  regional  planning,  banking, 
marketing,  environmental  manage¬ 
ment,  instruction,  health  planning,  re¬ 
search,  site  selection,  agriculture,  and 
politics. 

computer  center  —  See  EDP  center. 

computer  circuits  —  Circuits  used  in  the 
construction  of  digital  computers.  They 


computer  code 
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include  storage  circuits,  triggering  cir¬ 
cuits,  gating  circuits,  inverting  circuits, 
and  timing  circuits.  In  addition,  there 
may  be  other  circuits  used  in  smaller 
quantities,  such  as  power  amplifiers  for 
driving  heavier  loads,  indicators,  output 
devices,  and  amplifiers  for  receiving  sig¬ 
nals  from  external  devices,  as  well  as 
oscillators  for  obtaining  the  clock  fre¬ 
quency. 

computer  code  —  1 .  A  system  of  combina¬ 
tions  of  binary  digits  used  by  a  given 
computer.  (Synonymous  with  machine 
code.)  2.  A  repertoire  of  instructions. 

computer  configuration  —  The  particular 
set  of  equipment  so  connected  to  form 
a  single  computer  center  or  system  for 
various  computer  runs. 


Computer  console.  Corp. 


eompufMContoU  — A  part  of  a  computer  jhe  third  generation  of  computer 

used  for  communication  between  oper-  equipment  began  in  about  1964  and 

ator  or  maintenance  engineer  and  the  featured  microcircuits  or  miniaturiza- 

computer.  of  components.  There  is  not  yet  a 

computar,  control  —  See  control  computer.  clear  consensus  as  to  the  definition  of  a 

computor-dopondont  longuogo  —  See  Ian-  fourth  generation  of  equipment. 

guage,  machine  oriented.  computor  gonoratod  mop  —  A  map  con- 

computor,  digitol  —  A  computer  which  structed  through  mathematical  prc^c- 

processes  information  represented  by  tions  with  the  aid  of  a  computer.  The 

combinations  of  discrete  or  discontinu-  process  begins  with  sets  of  geographical 

ous  data,  as  compared  with  an  analog  coordinates  which  define  the  bounda- 

computer  for  continuous  data.  More  ries  of  the  areas  to  be  mapped.  These 

specifically,  it  is  a  device  for  performing  coordinates  are  manipulated  with  ap- 

sequences  of  arithmetic  and  logical  op-  propriate  mathematical  procedures  to 

erations,  not  only  on  data,  but  also  on  convert  the  geoCTaphical  data  to  map 

its  own  program.  Still  more  specifically,  coordinates,  ana  tnese  final  numeric 
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it  is  a  stored-program  digital  computer 
capable  of  performing  sequences  of  in¬ 
ternally  stored  instructions,  as  opposed 
to  calculators,  such  as  card  pro¬ 
grammed  calculators,  on  which  the  se¬ 
quence  is  impressed  manually.  (Related 
to  data-processing  machine.) 
computar,  first  ganaration  —  Refers  to  the 
technological  era  of  development  of  the 
computer  when  the  vacuum  tube  was 
the  main  electronic  element.  First  gen¬ 
eration  equipment  was  predominantly 
manufactured  in  the  years  1953-1966 
and  included  the  Univac  I,  IBM  704, 
RCA  Bizmac,  and  the  Honeywell  D- 
1000.  The  second  generation  of  com¬ 
puter  equipment  began  in  about  1959 
and  was  characterized  by  the  utilization 
of  transistors  instead  oi  vacuum  tubes. 


computer  graphics 


computer  limited 


figures  are  used  to  draw  the  maps.  In 
practice,  accurate  maps  require  defining 
tens  of  thousands,  hundreds  of  thou¬ 
sands,  or  even  millions  of  reference 
points.  Not  only  can  the  mathematical 
mapping  compulations  be  carried  out 
on  tne  microcomputer,  but  with  a  suit¬ 
able  graphics  device  various  maps  can 
be  drawn  in  final  form, 

computer  graphics  —  Items  such  as  digitiz¬ 
ers,  displays,  computer  software,  print¬ 
ers,  plotters,  microfilm  apparatus,  light 
pens,  and  other  similar  peripheral  de¬ 
vices.  Such  systems  can  generally  be  di¬ 
vided  into  three  main  sections,  all  tied 
to  the  computer:  the  input,  editing,  and 
output  stages. 

computer,  host  —  See  host  computer. 

computer,  hybrid  —  A  computer  designed 
to  perform  both  analog  and  digital  com¬ 
puting  for  distinct  or  special  purposes. 
Many  are  used  in  automatea  produc¬ 
tion. 

computer  image  processing  —  The  objec¬ 
tives  of  computer-assisted  image  proc¬ 
essing  fall  into  three  categories:  the  re¬ 
moval  of  known  image  degradations,  a 
procedure  known  as  “image  restora¬ 
tion”;  the  exaggeration  of  obscure  de¬ 
tails,  or  “image  enhancement”;  and  the 
location  and  mensuration  of  specific  de¬ 
tails,  a  process  called  “information  ex¬ 
traction.” 

computar-indapendant  languaga  —  A  pro¬ 
gramming  language  which  is  not  a  com¬ 
puter  language,  but  one  which  requires 
translation  or  compiling  to  any  one  of  a 
variety  of  computer  languages.  The  lan¬ 
guage  which  is  a  particular  language  of 
that  machine  or  one  which  has  compil¬ 
ers  for  translating  to  its  own  machine 
lang^uage. 

computar  inttallafion  —  A  single  computer 
configuration,  facility,  center,  or  system 
consisting  of  one  or  more  mainframes 
and  endless  potential  combinations  of 
peripheral,  communications,  inpui/out- 
pul,  and  other  types  of  support  devices. 

computar  instruction  —  A  machine  instruc¬ 
tion  for  a  specific  computer. 

computar  instruction  coda  —  An  instruc¬ 
tion  code  designed  for  specific  comput¬ 
ers,  i.e.,  the  machine  language. 

computar  instruction  sot  —  A  particular  set 
of  computer  instructions  which  usually 
require  no  compiling  and  work  directly 
to  and  within  the  computer. 
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computar  intarfaca  typas  —  Methods  for 
transferring  data  into  or  out  of  a  com¬ 
puter.  They  include  programmed  i/o, 
direct  memory  access  (DMA),  and  inter¬ 
rupt  data  transfer.  In  programmed  i/o, 
the  computer  controls  data  transfer  in¬ 
dependently  of  the  data  acquisition  pe¬ 
ripheral,  and  transfer  occurs  on  a  sin¬ 
gle-word  basis.  This  interface  finds  few 
uses  because  the  computer  becomes 
delayed  while  waiting  for  slow  devices. 
DMA  interfaces  allow  block  transfer  of 
data  into  or  out  of  memory  at  high 
speed,  limited  only  by  memory  cycle 
time,  and  are  commonly  used  for  data 
transfer  to  and  from  mass  storage  de¬ 
vices.  During  interrupt  data  transfer, 
the  peripheral  interrupts  the  program 
when  it  is  ready  to  transfer  or  receive 
data.  Low-  and  medium-speed  devices 
including  many  data  acquisition  subsys¬ 
tems  often  use  this  type  of  interface, 
computarizad  numarical  control  —  Ab¬ 
breviated  CNC.  A  numerical  control 
system  for  which  a  dedicated,  stored 
program  computer  is  used  to  perform 
some  or  all  of  the  basic  numerical  con¬ 
trol  functions. 

computarizad  oparotions  rataorch  — 

See  operations  research,  computerized, 
computar  languaga  —  A  programming 
procedure  or  language  in  which  instruc¬ 
tions  are  computer  instructions  only.  A 
machine  language  as  contrasted  to  a 
roblem-oriented  language,  which  must 
e  compiled  to  a  computer  language  be¬ 
fore  a  machine  can  use  it  directly, 
computar  languaga  symbols  (standard) 
—  Prescribed  graphical  shapes  used  to 
represent  special  meanings  or  functions 
in  any  computer  program, 
computar,  larga  scola  —  Large  scale  com- 

f)uters  provide,  in  conjunction  with  high 
evel  languages  and  operating  systems, 
extremely  complex  and  powerful  pro¬ 
grammable  logic  to  attack  complex 
problems  which  require  highly  central¬ 
ized  computing  power.  Examples,  CDC 
7600,  CRAY  I,  AMDAHL  470,  ILLIAC 
IV  and  others.  Some  are  HMS  machines 
that  operate  at  speeds  of  100  million 
instructions  per  second, 
computer  learning  ^ — ^That  process  by 
which  computers  modify  programs  ac¬ 
cording  to  their  own  memory  or  experi¬ 
ence,  i.e.,  changes  of  logic  paths,  param¬ 
eter  values. 

computar  limited  —  A  specific  condition  of 
a  computer  in  which  the  time  required 


computer  logic 


computer  program 


for  computation  exceeds  the  time  re¬ 
quired  for  some  other  type  of  operation 
such  as  card  or  tape  reading  and  punch¬ 
ing.  This  happens  quite  frequently  with 
computers  tnat  perform  scientific  types 
of  calculations,  and  especially  if  com¬ 
puters  permit  concurrent  reading,  com¬ 
puting,  writing,  etc.  If  the  computing 
time  is  less  than  that  required  for  other 
operations,  then  the  computer  might  be 
limited  by  other  procedures,  i.e.,  input- 
output  limited,  etc. 


plish  computer  networking.  These  con¬ 
sist  of  (1)  the  user  communication 
interface,  (2)  the  communications  sub¬ 
network,  and  (3)  facilities  for  the  net¬ 
work  control  function, 
computer  operation  —  1 .  The  electronic 
action  resulting  from  an  instruction.  In 
general,  it  is  a  computer  manipulation 
required  to  secure  results.  2.  One  of 
many  designed  or  predetermined  oper¬ 
ations  which  are  built-in  or  performed 
directly,  i.e.,  jump,  subtract. 
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Computer-output  microfilm. 


computer  logic  —  The  logical  operations 
of  the  computer,  consisting  generally  of 
five  operations — add,  subtract,  multi¬ 
ply,  divide,  and  compare.  This  simple 
processing  logic  is  enough  to  allow  the 
computer  to  accomplish  the  majority  of 
its  tasks  when  properly  programmed. 

computer,  master/slave  —  See  master/- 
slave  system. 

computer  network  —  A  configuration  of 
two  or  more  computers  linked  to  share 
information  and  resources.  A  computer 
having  the  capability  to  participate  in  a 
network  is  called  a  node.  Three  types  of 
facilities  in  addition  to  the  host  com¬ 
puter  are  generally  required  to  accom- 


computer  operation,  multiple  —  See  multi¬ 
ple-computer  operation, 
computer  operations  manager  —  See  man¬ 
ager,  operations. 

computer-oriented  language  —  A  related 
term  for  a  programming  language  re- 
uiring  a  low  degree  of  translation, 
uch  programs  usually  run  very  effi¬ 
ciently  on  a  related  computer  but  re¬ 
quire  very  extensive  translation  or  com¬ 
piling  on  another  variety  of  computer, 
computer-output  microfilm  (COM)  — 
A  microfilm  printer  that  will  take  output 
directly  from  the  computer,  thus  sub¬ 
stituting  for  line  printer  or  tape  output, 
computer  progrom  —  A  plan  or  routine  or 
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computer  programming  longuogo 

set  of  instructions  for  solving  a  problem 
on  a  computer,  as  contrasted  with  such 
terms  as  fiscal  program,  military  pro¬ 
gram,  and  development  program. 

computor  programming  longuogo  — 

The  machine  language  that  the  com¬ 
puter  was  designed  to  understand.  This 
IS  contrasted  with  compiler  systems 
such  as  FORTRAN  or  COBOL. 

computor,  romoto-*A  system  which  has 
four  principal  components:  a  central 
processor,  a  communications  linkage,  a 
terminal  device,  and  a  user.  These  com¬ 
ponents  interact  in  some  environment 
to  carry  out  a  task. 

computor  run  —  See  run. 

computor,  sotollito  —  A  processor  con¬ 
nected  locally  or  remotely  to  a  larger 
central  processor,  and  performing  cer¬ 
tain  processing  tasks,  sometimes  inde- 
pencfent  of  the  central  processor,  some¬ 
times  subordinate  to  the  central 
processor. 

computor  tcionco  —  The  entire  spectrum 
of  theoretical  and  applied  disciplines 
connected  with  the  development  and 
application  of  computers.  Contribu¬ 
tions  have  come  mostly  from  such  fields 
as  mathematics,  logic,  language  analy¬ 
sis,  programming,  computer  design, 
systems  engineering,  and  information 
systems, 

computor,  tocond  gonorotion  —  A  com¬ 
puter  belonging  to  the  era  of  technolog¬ 
ical  development  when  the  transistor  re¬ 
placed  vacuum  tubes.  Machines  using 
transistors  occupy  much  less  space,  op¬ 
erate  faster,  reauire  less  maintenance, 
and  are  more  reliable.  The  second  gen¬ 
eration  computer  was  prominent  in  the 
years  1959-1964  and  included  the  IBM 
1401,  the  Honeywell  800,  the  RCA  501, 
and  the  Remington  Rand  Solid-State 
80. 

computor-sontitivo  ionguogo  —  See  lan¬ 
guage,  computer-sensitive. 

computor,  tonsor-botod  —  A  type  of  com¬ 
puter  designed  and  programmed  to  re¬ 
ceive  real-time  data  (analog  or  digital) 
from  transducers,  sensors,  and  other 
data  sources  that  monitor  a  physical 
process.  The  computer  may  also  gener¬ 
ate  signals  to  elements  that  control  the 
process.  For  example,  the  computer 
might  receive  data  from  a  gauge  or 
flowmeter,  compare  the  data  with  a 
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predetermined  standard,  and  then  pro¬ 
duce  a  signal  that  operates  a  relay, 
valve,  or  other  control  mechanism. 

computor  sorvico  orgonizotion  —  An  orga¬ 
nization  that  provides  either  personnel 
or  total  systems  planning,  operation, 
and  other  related  support  for  custom¬ 
ers.  The  national  organization  is 
ADAPSO  (Association  of  DAta  Process¬ 
ing  Service  Organizations). 

computor,  tiovo  —  A  fail-safe  or  backup 
system  (application),  whereby  a  slave  or 
second  computer  performs  tne  steps  of 
the  same  program  so  that  if  the  master 
computer  fans  or  malfunctions,  the 
slave  computer  continues  without  a 
deterioration  of  operations. 

computor  itoro  —  See  storage. 

computor,  synchronous  —  A  calculating 
device  in  which  the  performance  of  any 
operation  does  not  start  as  a  result  of  a 
signal  that  the  previous  operation  has 
been  completed.  The  performance  of 
all  operations  is  controlled  with  equally 
spaced  signals  from  a  master  clock. 

computor  systoms,  distributod  —  The  ar¬ 
rangement  of  computers  within  an  or¬ 
ganization  in  whicfi  the  organization’s 
computer-complex  has  many  separate 
computing  facilities  all  working  in  a  co¬ 
operative  manner,  rather  than  the  con¬ 
ventional  single  computer  at  a  single  lo¬ 
cation.  Versatility  of  a  computer  system 
is  often  increased  if  small  computers  in 
geographically  dispersed  branches  are 
used  for  simple  tasks  and  a  powerful 
central  computer  is  available  for  larger 
tasks.  Frequently  an  organization’s  cen¬ 
tral  files  are  stored  at  the  central  com¬ 
puting  facility,  with  the  geographically 
dispersed  smaller  computers  calling  on 
the  central  files  when  they  need  them. 
Such  an  arrangement  lessens  the  load 
on  the  central  computer  and  reduces 
both  the  volume  and  cost  of  data  trans¬ 
mission. 

computor  word  —  See  word,  computer. 

computing  —  A  generic  term  for  all  mathe¬ 
matical  and  logical  operations  carried 
out  according  to  precise  rules  of  proce¬ 
dure. 

computing  omplitior  —  This  amplifier  com¬ 
bines  functions  of  amplification  and 
performance  of  operations.  Computing 
amplifiers  are  often  summing  amplifi¬ 
ers,  analog  adders,  or  sign  reversing 
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amplifiers.  Most  are  used  in  analog 
computing  systems. 

computing  element  —  A  computer  compo¬ 
nent  that  performs  the  mathematical 
operations  required  for  problem  solu¬ 
tion. 

computing  machinery  —  Systems  of  equip¬ 
ment  capable  of  processing  data  in  ac¬ 
cordance  with  the  design  of  the  devices 
and  the  programming  and  instructions 
of  the  total  system.  Such  systems  usually 
consist  of  interconnected  input/output, 
storage,  communications,  and  other 
specific-purpose  units. 

computing,  multiaccess  —  This  implies 
that  more  than  one  identical  input/out¬ 
put  terminal  may  be  directly  used  with 
the  system;  usually  they  are  remote, 
such  as  teletypewriter  or  other  typewrit¬ 
er-like  units. 

computing  systems,  remote  consistency  er¬ 
rors  —  See  errors,  consistency  (remote¬ 
computing  system). 

COMSAT  —  Communications  Satellite 
Corporation.  COMSAT  is  the  privately 
owned  US  corporation  formecT  in  Feb¬ 
ruary  1963  to  carry  out  a  mandate  of  the 
Congress  under  the  Communications 
Satellite  Act  of  1962.  The  Act  directed 
COMSAT  to  establish  a  global  commer¬ 
cial  communications  satellite  system  in 
cooperation  with  other  countries  as 
quickly  as  practical.  COMSAT  derives 
most  of  its  revenues  from  the  satellite 
services  it  provides  to  the  US  communi¬ 
cations  common  carriers  serving  the 
public  between  the  US  and  foreign 
points. 

concatenate  —  To  unite  in  a  series;  to  link 
together;  to  chain. 

concatenated  data  let  —  A  data  set  tem¬ 
porarily  formed  by  uniting  the  data  con¬ 
tained  in  several  independent  data  sets 
in  a  specific  sequence. 

concatenated  key  —  A  series  of  charac¬ 
ters,  which  constitute  more  than  one 
field,  that  may  be  used  to  search  for  rec¬ 
ords  or  sort  data  according  to  a  hierar¬ 
chy  of  fields. 

concentration,  doto  —  Generally,  a  collec¬ 
tion  of  data  at  an  intermediate  point 
from  several  low-  and  medium-speed 
lines  for  retransmission  across  nigh- 

speed  lines. 

concentrator  —  A  device  used  in  data  com¬ 
munications  to  multiplex  numerous 


concurrency,  executive-system 

low-speed  communications  lines  onto  a 
single  high-speed  communications  line. 

concept  coordination  —  A  term  used  to  de¬ 
scribe  the  basic  principles  of  various 
punched-card  and  mechanized  informa¬ 
tion-retrieval  systems  which  involve  the 
multidimensional  analysis  of  informa¬ 
tion  and  coordinate  retrieval.  In  con¬ 
cept  coordination,  independently  as¬ 
signed  concepts  are  used  to  characterize 
the  subject  contents  of  documents,  and 
the  latter  are  identified  during  search¬ 
ing  by  means  of  either  such  assigned 
concepts  or  a  combination  of  the  same. 

conceptual  modeling  —  A  method  of  mak¬ 
ing  a  model  to  fit  the  results  of  a  biologi¬ 
cal  experiment,  then  conducting  an¬ 
other  experiment  to  find  out  whether 
the  model  is  right  or  wrong.  The  models 
are  created  continuously,  and  are  tested 
and  changed  in  a  cycles  manner.  The 
physical  sciences  have  developed 
through  the  years  in  this  way,  but  there 
has  been  little  use  of  the  approach  in 
biology,  mainly  because  the  kind  of 
mathematics  that  developed  is  not  well 
suited  to  biology.  But  now  computers 
can  get  arouncT  this  problem,  and  the 
important  technique  of  conceptual 
modeling  is  beginning  to  be  used  in  bi¬ 
ology. 

conceptual  schema  —  The  overall  logical 
(as  opposed  to  physical)  structure  of  a 
data  base. 

concordance  —  An  alphabetic  list  of  words 
and  phrases  appearing  in  a  document, 
with  an  indication  of  the  place  where 
those  words  and  phrases  appear. 

concordance  program  —  In  some  systems, 
a  program  that  reads  a  free-form  assem¬ 
bler  source  input  and  produces  an  al¬ 
phabetized  cross-reference  listing  of  all 
symbols  and  their  references,  by  line 
number. 

concordant  —  A  specific  type  or  arrange¬ 
ment  of  information  or  data  into  fixed 
or  harmonious  locations  on  particular 
documents. 

concurrency,  executive-tystem  —  The  ex¬ 
ecutive  system  is  a  multiprogramming 
control  system  with  the  capAilities  of 
running  (scheduling,  loading,  execut¬ 
ing)  one  or  more  programs  based  on 
store  and  peripheral  availability  and  re¬ 
quirements.  The  system  provides  for 
the  sequential  execution  of  data- 
dependent  jobs  while  allowing  job  se¬ 
quences  to  be  run  in  parallel  with  other 
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unrelated  sequenced  jobs  or  un¬ 
sequenced  jobs.  Job  schedules  may  be 
entered  as  far  in  advance  as  necessary 
with  provision  to  allow  late-entered  jobs 
to  be  selected  in  advance  of  previously 
submitted  lower-priority  Jobs.  The  ex¬ 
ecutive  system  controls  allinput/outpul 
and  interrupt  handling  as  well  as  pro¬ 
viding  automatic  loading,  facilitv  assign¬ 
ments,  dynamic  timesharing  between 
jobs,  terminal  actions,  and  job  time  ac¬ 
counting  records.  The  executive  sys¬ 
tem’s  ability  to  maximize  the  utilization 
of  the  internal  speeds  of  the  computer 
by  timesharing  both  internal  and  exter¬ 
nal  storage  with  many  programs,  its 
ability  to  dynamically  assign  facilities 
(central  store,  magnetic  tapes,  etc.)  to 
new  jobs  as  they  become  available,  and 
its  complete  control  of  the  entire  system 
assures  efficiency  in  total  system 
throughput. 

eoncurruncy  mod*  —  By  themselves,  some 
systems  can  operate  only  with  the  proto¬ 
col  for  which  they  were  built,  or  that 
they  can  emulate  through  their  modifi¬ 
cation.  But  when  two  units  are  con¬ 
nected  together,  one  with  batch  capabil¬ 
ity  and  one  with  data  entry  and  inquiry 
features,  then  either  type  of  terminal 
can  function  with  either  protocol,  in  an 
operating  mode  called  concurrency. 
Tne  desired  protocol  is  selected  simply 
by  flipping  a  switch  on  the  keyboardf  of 
either  terminal.  Since  these  protocols 
are  used  for  various  applications,  a  sin¬ 
gle  terminal  may  take  the  place  of  sev¬ 
eral. 

concurruncy,  opuratioiii  (r«al-tiin«)  — 

The  great  point  is  that  the  real-time  sys¬ 
tem  IS  at  no  moment  necessarily  com¬ 
mitted  to  real  time  operations  or  to 
batch  processing  operations  exclu¬ 
sively.  Both  may  proceed  concurrently 
and  several  kinds  of  each  may  proceed 
concurrently  under  the  control  of  an  in¬ 
ternally  stored  executive  program.  But 
the  real-time  operations  always  have 
priority,  and  the  system  will  assign  its 
facilities  as  these  priorities  require,  re- 
linauishing  them  to  other  activities, 
sucn  as  engineering  calculations  or  nor¬ 
mal  business  processing  tasks,  as  soon 
as  they  are  no  longer  needed  to  keep 
pace  with  real-time  events. 

In  this  way,  maximum  use  may  be 
made  of  the  components  of  any  desired 
configuration  of  the  real-time  system; 
and  the  advantages  of  its  enormous 

104 


concurrent  operating  control 

storage  capacity,  speed,  flexibilitv,  and 
communications  capabilities  may  be  ob¬ 
tained  at  a  low  cost  per  unit  of  work 
accomplished.  Experience  indicates  that 
the  real-time  system  will  quite  probably 
outperform  by  a  wide  margin  any  other 
system  of  its  kind  in  a  wide  range  of 
applications. 

concurrency,  reel  time  —  Real-time  is  a 
mode  of  operation  in  which  data,  neces¬ 
sary  to  the  control  and/or  execution  of 
a  transaction,  can  be  processed  in  time 
for  the  transaction  to  be  affected  by  the 
results  of  the  processing.  Real-time 
processing  is  most  usually  identified 
with  great  speed,  but  speed  is  relative. 
The  essence  of  real  time  is  concurrency 
.  .  .  simultaneity.  Real-time  is  the  ulti¬ 
mate  refinement  in  the  integration  of 
data-processing  with  communications. 
Real-time  eliminates  slow  information¬ 
gathering  procedures,  dated  reporting 
techniques,  and  lax  communications; 
ensures  that  facts  within  the  system  arc 
as  timely  as  a  prevailing  situation,  as 
current  as  the  decisions  wnich  they  must 
support.  Real-time  provides  answers 
when  answers  are  needed,  delivers  data 
instantly  whenever  the  need  for  that 
data  arises.  Incoming  information  is  ed¬ 
ited,  updated,  and  made  available  on 
demand  at  every  level  of  responsibility. 
Imminent  departures  from  established 
standards  are  automatically  detected 
and  management  notified  in  time  for  ac¬ 
tion. 

concurrent  —  The  occurrence  of  two  or 
more  events  within  the  same  time  pe¬ 
riod,  i.e.,  two  computers  or  programs 
operating  simultaneously. 

concurrent  l/o  —  Pertaining  to  terminals 
that  are  capable  of  performing  i/o  tasks 
such  as  communications  to  the  host 
computer,  printing,  and  file  manage¬ 
ment  without  halting  ongoing  data 
entry  operation. 

concurrent  operating  control  —  Operating 
systems  provide  the  ability  for  several 
programs  to  share  the  computer  at  the 
same  time.  Concurrent  operations  in¬ 
clude  job  processing  while  performing 
inquiry  of  peripheral  utility  operations, 
time  sharing,  and  multiprogramming. 
For  example,  in  the  operation  mode,  a 
teleprocessing  application  (servicing 
terminals)  can  be  under  way  concur¬ 
rently  with  both  stacked-job  batch  proc¬ 
essing  and  peripheral  utility-type  opera¬ 
tions. 
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concurrent  operation  —  This  term  is  used 
to  refer  to  various  methods  in  electronic 
data  processing  in  which  multiple  in¬ 
structions  or  operations  of  different  in¬ 
structions  are  executed  simultaneously. 
Concurrent  operation  refers  to  comput¬ 
ers  working  as  contrasted  to  computer 
programming.  This  concept  is  one  of 
the  Basic  tenets  of  time-sharing,  priority 
processing,  etc. 

concurrent  processing  —  The  operation  of 
a  computer  which  has  some  or  all  of  the 
program  for  more  than  one  run  stored 
simultaneously  in  its  memory,  and 
which  executes  these  programs  concur¬ 
rently  by  time-shared  control.  See  multi¬ 
programming. 

concurrent  processing,  peripheral  —  See 

peripheral  processing,  concurrent. 

concurrent  reol-time  processing  —  To 

close  the  gap  in  time  between  the  actual 
transaction  and  its  recognition  by  the 
processing  system,  a  new  concept  has 
been  devised,  real-time  processing.  A 
real-time  system  is  a  combined  data- 
processing  and  communications  system 
which  involves  the  direct  communica¬ 
tion  of  transaction  data  between  remote 
locations  and  a  central  computer,  via 
communication  lines,  and  allows  the 
data  to  be  processed  while  the  business 
transaction  is  actually  taking  place.  A 
real-time  system  may  be  thought  of  as  a 
communications-oriented  data-process- 
ing  system  which  is  capable  of  perform¬ 
ing  batch-processing  functions  while 
concurrently  processing  inquiries  or 
messages,  and  generating  responses  in 
a  time  interval  directly  related  to  the  op¬ 
erational  requirements  of  the  system. 

concurrent  working  —  This  term  is  used  to 
refer  to  various  methods  in  electronic 
data  processing  in  which  multiple  in¬ 
structions  or  operations  of  different  in¬ 
structions  are  executed  simultaneously. 
Concurrent  working  refers  to  computer 
operation  as  contrasted  to  computer 
programming.  This  concept  is  one  of 
the  basic  tenets  of  time-sharing,  priority 
processing,  etc. 

condition  —  In  the  COBOL  system  one  of 
a  set  of  specified  values  that  a  data  item 
can  assume;  the  status  of  a  switch  as  spe¬ 
cified  in  the  special-names  paragraph  of 
the  environment  division;  a  simple  con¬ 
ditional  expression.  See  conditional  ex¬ 
pression. 

conditional  —  Subject  to  various  con¬ 


straints,  i.e.,  the  result  of  a  comparison 
made  during  the  program  or  subject  to 
human  intervention. 

conditional  branch  —  See  branch,  condi¬ 
tional. 

conditional  breakpoint  —  A  breakpoint  at 
which  the  routine  may  be  continued  as 
coded  if  desired  conditions  are  satisfied. 

conditional-breakpoint  instruction  —  A 

conditional-jump  instruction  which,  if 
some  specified  switch  is  set  or  situation 
exists,  will  cause  the  computer  to  slop, 
after  which  either  the  routine  may  be 
continued  as  coded,  or  a  jump  may  be 
forced. 

conditional  dump  — 5^#  branch,  condi¬ 
tional. 

conditional  expression  —  In  the  COBOL 
language,  an  expression  which  has  the 
particular  characteristic  that,  taken  as  a 
whole,  it  may  be  either  true  or  false,  in 
accordance  with  the  rules. 

conditional  instructions  —  A  group  of  in¬ 
structions  that  can  take  more  than  one 
course  of  action  (go  to  different  mem¬ 
ory  locations)  based  on  the  condition  of 
a  status  flag  at  the  time  a  particular  type 
of  conditional  instruction  is  executed. 

conditional  jump — ^An  instruction  to  a 
computer  that  will  cause  the  proper  one 
of  two  (or  more)  addresses  to  be  used  in 
obtaining  the  next  instruction,  depend¬ 
ing  on  some  property  of  one  or  more 
numerical  expressions  of  other  condi¬ 
tions.  Also  referred  to  as  conditional 
transfer  of  control. 

conditional  macrooxpansion  —  See  macro¬ 
expansion,  conditional. 

conditional  transfer  —  See  branch,  condi¬ 
tional. 

conditional  transfer  instruction  —  See 

branch,  conditional. 

conditionol  transfer  of  control  —  Same  as 
branch. 

condition,  compound  —  A  number  of  sim¬ 
ple  logic  conditions  such  as  AND,  NOT, 
or  logic  gales  that  can  be  combined  to 
form  compound  logic  operations. 

condition,  entry  —  A  necessary  and  spe¬ 
cified  requirement,  in  computer  pro¬ 
gramming,  that  must  be  met  before  a 
subroutine  can  be  entered;  for  example, 
the  use  of  a  counter. 

conditioning,  signal — To  process  the 
form  or  mode  of  a  signal  so  as  to  make 
it  intelligible  to,  or  compatible  with,  a 
given  device,  including  such  manipula- 
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tion  as  pulse  shaping,  pulse  dipping, 
digitizing,  and  linearizing. 

condition,  initial  —  The  value  of  a  variable 
at  the  start  of  computation. 

condition  name  —  In  a  source  language, 
programmers  often  tentatively  or  condi¬ 
tionally  assign  names  to  one  or  more 
possible  values  or  ranges  of  values, 
which  any  particular  item  might  repre¬ 
sent.  An  item  called  month  may  have 
values  1  through  12  and  may  be  re¬ 
ferred  to  by  such  condition  names  as 
January,  March,  etc. 

conditions  —  Expressions  that,  when  taken 
as  a  whole,  may  assume  one  of  a  number 
of  states.  In  programming  it  is  the  result 
of  a  test,  e.g.,  greater  than,  less  than, 
overflow,  negative,  etc. 

confidence  level  —  A  degree  of  probability 
and/or  of  certainty  that  can  be  ex¬ 
pressed  as  a  percentage. 

confidence  unit  —  Same  as  gate,  AND. 

configuration  —  A  group  of  machines  that 
are  interconnected  and  are  pro¬ 
grammed  to  operate  as  a  system. 

configuration,  computer  —  The  particular 
set  of  equipment  so  connected  to  form 
a  single  computer  center  or  system  for 
various  computer  runs. 

confunctlon  —  The  logical  operation 
which  makes  use  of  the  AND  operator 
or  logical  product.  The  conjunction  of 
two  variables,  or  expressions,  may  be 
written  as  A  *6,  A'^B,  AnB,  or  just  plain 
AB.  These  may  also  be  described  as  an 
intersection  when  using  Venn  diagrams. 
(Clarified  by  AND;  gate,  AND;  and  con¬ 
trasted  with  disjunction.) 

confunction  gat#  —  Same  as  gate,  AND. 

conjunctive  search  —  A  search  defined  in 
terms  of  a  logical  product,  i.e.,  conjunc¬ 
tive  form,  in  contrast  to  a  disjunctive 
form,  or  logical  sum. 

connecting  cable  —  The  cable  used  to 
transfer  electrical  impulses  between  two 
pieces  of  equipment. 

connection,  channel-to-channel  —  A  de¬ 
vice  for  rapid  data  transfer  between  two 
computers.  A  channel  adapter  is  availa¬ 
ble  that  permits  connection  between 
any  two  cnannels  on  any  two  systems. 
Data  is  transferred  at  the  rate  of  the 
slower  channel. 

connective  —  Related  to  Boolean  algebra, 
it  is  that  specific  symbol  which  signifies 
the  operation  to  be  performed,  i.e.,  in 
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computing,  usually  between  the  oper¬ 
ands. 

connective,  logicol  —  Most  logical  connec¬ 
tives  are  Boolean  operators,  such  as 
AND,  OR,  etc.  Particular  words  which 
make  new  statements  from  given  condi¬ 
tional  statements;  the  calculation  of  the 
truth  or  falsity  of  new  statements  plus 
the  logical  meaning  of  the  connective, 
such  as  AND,  OR,  NEITHER,  NOR. 
Truth  tables  are  of  considerable  aid  in 
showing  the  equivalence  of  the  logical 
connectives. 

connoctive  word  —  A  COBOL  resei'ved 
term  to  denote  the  presence  of  a  qual¬ 
ifier.  It  may  also  be  used  to  form  a  com¬ 
pound  condition. 

connector  —  LA  symbol  to  represent  the 
junction  of  two  consecutive  lines  of  flow 
on  a  flowchart  or  block  diagram.  2.  An 
operator  to  indicate  the  relationship  be¬ 
tween  two  parts  of  a  logical  statement. 
3.  In  a  flowchart,  the  means  of  repre¬ 
senting  the  convergence  of  more  than 
one  flow  line  into  one,  or  the  divergence 
of  one  flow  line  into  more  than  one.  It 
may  also  represent  a  break  in  a  single 
flow  line  for  continuation  in  another 
area. 

connactor,  fixed  —  Used  in  flowcharting  to 
indicate  that  only  the  result  indicator 
can  exist  after  a  process  completion. 

connector,  flowchart  —  The  symbol  repre¬ 
senting  the  junction  of  two  consecutive 
lines  of  flow  on  a  flowchart,  block  dia¬ 
gram,  or  logic  diagram. 

connector,  multiple  —  A  connector  to  indi¬ 
cate  the  merging  of  several  lines  of  flow 
into  one  line,  or  the  dispersal  of  one  line 
of  flow  into  several  lines. 

connector,  variable  —  LA  flowchart  sym¬ 
bol  representing  a  sequence  connection 
which  is  not  fixed,  but  which  can  be  var¬ 
ied  by  the  flowchart  procedure  itself.  2. 
The  device  which  inserts  instructions  in 
a  program  corresponding  to  selection 
of  paths  appearing  in  a  flowchart.  3.  The 
computer  instructions  which  cause  a 
logical  chain  to  take  one  of  several  alter¬ 
native  paths.  (Synonymous  with  N-way 
switch  and  programmed  switch.) 

connect  time  —  The  amount  of  time  that 
elapses  while  the  user  of  a  remote  termi¬ 
nal  is  connected  to  a  time-shared  sys¬ 
tem.  Connect  time  is  usually  measured 
by  the  duration  between  sign-on  and 
sign-off. 

consistency  (remote-computing  system) 


contitt«iit  unit 


contact  intorfoco 


orrort  —  See  errors,  consistency  (re¬ 
mote  computing  system), 
consistont  unit  —  A  specific  unit  which 
contrasts  from  a  linear  unit  in  which  all 
input  and  output  variables  are  repre¬ 
sented  in  the  same  way,  for  example,  by 
voltages  only. 

contolo  —  The  unit  of  a  computer  where 
the  control  keys  and  certain  special  de¬ 
vices  are  located.  This  unit  may  contain 
the  start  key,  stop  key,  power  key,  sense 
switches,  etc.,  as  well  as  lights  which  dis¬ 
play  the  information  located  in  certain 
registers.  It  may  be  used  to  control  the 
machine  manually;  correct  errors;  de¬ 
termine  the  status  of  machine  circuits, 
registers,  and  counters;  determine  the 
contents  of  storage;  and  manually  revise 
the  contents  of  storage, 
contola,  auxiliary  —  As  contrasted  to  main 
consoles,  some  computers  or  units  have 
additional  banks  oi  controls,  displays, 
switches,  and  other  devices  for  operator 
manipulation  or  visual  access  to  opera¬ 
tions. 

console  debugging  —  See  debugging,  con¬ 
sole. 

console,  duplex  —  A  switchover  console 
connecting  two  or  more  computers  and 
used  to  govern  which  computer  is  to  be 
on-line. 

console,  utility  control  —  A  computer  con¬ 
sole  that  is  primarily  used  to  control 
utility  and  maintenance  programs. 
constant(s)  —  1 .  The  quantities  or  mes¬ 
sages  that  will  be  present  in  the  machine 
and  available  as  data  for  the  program, 
and  which  usually  are  not  subject  to 
change  with  time.  2.  A  character  or 
group  of  characters  usually  represent¬ 
ing  a  value,  key  or  standard,  used  by  the 
computer  to  identify,  locate,  measure, 
or  test  in  order  to  make  a  decision, 
constant  addross  —  See  address,  base, 
constant  aroa  —  A  part  of  storage  desig¬ 
nated  to  store  the  invariable  quantities 
required  for  processing, 
constant,  figurativo  —  One  of  several  con¬ 
stants  which  have  been  prenamed  and 
predefined  in  a  COBOL  processor  so 
that  they  can  be  written  in  the  program 
without  having  to  be  described  in  the 
data  division. 

constant  instruction  —  An  instruction  not 
intended  to  be  executed  as  an  instruc¬ 
tion,  written  in  the  form  of  a  constant. 
(Related  to  dummy  instruction.) 

constonts  (FORTRAN)  —  When  used  in 


computations,  a  constant  is  any  number 
that  does  not  change  from  one  execu¬ 
tion  of  the  program  to  the  next.  It  ap¬ 
pears  in  its  actual  numerical  form  in  the 
statement.  For  example,  in  the  follow¬ 
ing  statement,  3  is  a  constant  since  it 
appears  in  actual  numerical  form: 

J  =  3*K 

Two  types  of  constants  may  be  written: 
integer  constants  and  real  constants 
(characterized  by  being  written  with  a 
decimal  point).  The  rules  for  writing 
each  of  these  constants  are  given  in  vari¬ 
ous  manuals. 

constants,  intogor  (FORTRAN)  —  An  inte¬ 
ger  constant  is  written  without  a  decimal 
point,  using  the  decimal  digits  0,  1, 
...  9.  A  preceding  -h  or  —  sign  is  op¬ 
tional.  An  unsigned  integer  constant  is 
assumed  to  be  positive. 

constants,  roal  (FORTRAN)  —  A  real  con¬ 
stant  is  written  with  a  decimal  point, 
using  the  decimal  digits  0,  1,  ...  9.  A 
preceding  or  —  sign  is  optional.  An 
unsigned  real  constant  is  assumed  to  be 
ositive.  An  integer  exponent  preceded 
y  an  E  may  follow  a  real  constant.  The 
exponent  may  have  a  preceding  -|-  or  — 
sign.  An  unsigned  exponent  is  assumed 
to  be  positive. 

constants,  systom  —  System  constants  are 
permanent  locations  contained  in  the 
monitor.  These  locations  contain  data 
used  by  system  programs.  Some  contain 
data  that  may  oe  used  by  object  pro¬ 
grams. 

constant  storago  —  A  part  of  storage 
designated  to  store  the  invariable  quan¬ 
tities  required  for  processing. 

constant  words  —  Descriptive  data  that  is 
fixed  and  does  not  generally  appear  as 
an  element  of  input. 

constraint  —  An  equation  or  inequality 
relating  the  variables  in  an  optimization 
problem.  A  feasible  (primal)  solution 
must  satisfy  all  the  constraints  including 
column-type  restrictions  (bounds,  non¬ 
negativity,  etc.) 

constraint  matrix  —  In  linear  program¬ 
ming,  the  augmented  matrix  of  the  con¬ 
straint  equations;  it  is  the  matrix  formed 
by  the  coefficient  columns,  or  left-hand 
sides,  and  the  column  of  constants. 

contact  intorfaco  —  A  type  of  connecting 
arrangement  between  a  data  set  and 
business  machine  in  which  data  and 
control  signals  are  interchanged 
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through  contact  closures.  These  contact 
closures  are  similar  to  the  operation  of 
switches  and  relays. 

content  —  Data,  characters,  words,  or 
other  units  which  are  held  specifically 
addressable  in  some  storage  unit  are 
said  to  be  its  content. 

content-addressable  memory  —  A  mem¬ 
ory  where  the  storage  locations  are 
identified  by  their  contents  rather  than 
their  addresses.  Enables  faster  interro¬ 
gation  to  retrieve  a  particular  element. 

content  addressable  parallel  processor 
—  Abbreviated  CAPP.  One  type  of  con¬ 
tent  addressable  memory  is  called  REM 
(recognition  memory).  It  differs  from 
conventional  memory  by  eliminating  se¬ 
rial  searching.  An  item  may  be  accessed 
simply  by  being  named.  REM  can  be 
written  into  and  read  from  like  ordinary 
memory,  but  has  parallel  processing 
functions,  including  six  types  of  recog¬ 
nize  and  multiwrite.  The  recognition 
operations  replace  serial  searching, 
wnile  multiwrite  allows  the  processor  to 
write  into  multiple  locations  with  a  sin¬ 
gle  instruction.  Individual  bit  masking 
may  be  applied  to  all  of  the  operations, 
including  ordinary  (location  accessed) 
read  and  write.  A  data  processing  sys¬ 
tem  with  these  functions  is  known  as  a 
content  addressable  parallel  processor. 

contanf-addraisad  storage  —  See  storage, 
content-addressed. 

contention  —  A  condition  on  a  multipoint 
communication  channel  when  two  or 
more  locations  try  to  transmit  at  the 
same  time.  If  the  channel  is  not  free,  the 
requesting  terminal  will  have  to  queue. 
The  queue  of  contention  is  solved  ei¬ 
ther  on  a  first  come  first  served  basis  or 
by  a  prearranged  sequence. 

contonts  —  The  information  stored  in  any 
storage  medium.  Quite  prevalently,  the 
symbol  ()  is  used  to  indicate  “the  con¬ 
tents  of’;  (A)  indicates  the  contents  of 
register  A;  (T2)  may  indicate  the  con¬ 
tents  of  the  tape  on  input/output  unit 
two,  etc. 

coiitaxt  —  The  words  or  data  directly  be¬ 
fore  and  after  a  word  that  influence  its 
meaning. 

contiguous  —  Adjacent  or  adjoining. 

contingoncy  intorrupt  —  The  program  is 
interrupted  if  any  of  the  following 
events  occur  at  the  operator’s  console: 
the  operator  requests  use  of  the  key¬ 
board  to  type  in  information;  a  charac¬ 
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ter  has  been  typed  in  or  out;  a  type-in 
has  been  completed;  or  the  operator  re¬ 
quests  a  program  stop. 

Contingency  interrupt  also  occurs  if 
an  arithmetic  operation  resulted  in  an 
overflow,  an  invalid  operation  code  was 
specified,  or  the  clock  was  addressed 
after  clock  power  was  removed. 

continue,  FORTRAN  —  A  statement  which 
does  not  generate  machine  code.  It  is 
useful  as  the  last  statement  in  a  DO 
loop. 

continuity  check  —  A  check  made  of  the  in¬ 
formation  bearer  channel  or  channels  in 
a  connection  to  verify  that  an  informa¬ 
tion  path  exists. 

continuous  forms  —  Any  source  informa¬ 
tion,  for  character  recognition,  that  is 
contained  in  reel  form  such  as  cash-reg¬ 
ister  receipts. 

continuous  processing  —  The  technique  of 
constantly  processing  input  items.  This 
is  sometimes  referred  to  as  on-line  or 
real-time  processing  and  is  contrasted 
to  batch  processing. 

continuous  stationary  readers  ^ — The  spe¬ 
cial  class  of  character  readers  for  optical 
character  recognition,  which  process 
only  forms  of  predefined  dimensions 
sucn  as  a  tally  roll  of  recorded  cash-reg¬ 
ister  receipts. 

continuous  systems  modeling  program 

—  A  digital  simulated  analog  system. 

contour  anolysis  —  A  reading  technique, 
in  optical  character  recognition,  which 
uses  a  roving  spot  of  light  to  trace  the 
outline  of  a  character  by  bouncing 
around  the  edges.  This  system  is  usually 
used  for  handwritten  material  because 
of  the  nonstandardized  appearance  of 
the  input.  The  result  of  the  contour 
tracing  is  compared  to  a  complete  char¬ 
acter  set  within  a  library  in  an  attempt  to 
determine  which  character  has  been 
traced. 

contrast  —  See  reflectance,  background. 

control  —  1 .  The  part  of  a  digital  com¬ 
puter  or  processor  which  determines 
the  execution  and  interpretation  of  in¬ 
structions  in  proper  sequence,  includ¬ 
ing  the  decoding  of  each  instruction  and 
the  application  of  the  proper  signals  to 
the  arithmetic  unit  and  other  registers 
in  accordance  with  the  decoded  infor¬ 
mation.  2.  Frequently,  it  is  one  or  more 
of  the  components  in  any  mechanism 
responsible  for  interpreting  and  carry¬ 
ing  out  manually  initiated  directions. 


control  accuracy 


control  codot,  terminal 


Sometimes  it  is  called  manual  control. 
3.  In  some  business  applications,  a 
mathematical  check.  4.  In  program¬ 
ming,  instructions  which  determine 
conditional  jumps  are  often  referred  to 
as  control  instructions,  and  the  time  se¬ 
quence  of  execution  of  instructions  is 
called  the  flow  of  control. 

control  accuracy  —  Degree  of  correspon¬ 
dence  between  the  controlled  variable 
and  the  ideal  value. 

control,  beginning  of  tape  —  See  begin- 
ning-of-information  marker. 

control  block  —  A  storage  location  which 
contains  information  in  condensed,  for¬ 
malized  form  necessary  for  the  control 
of  a  task,  function,  operation,  or  quan¬ 
tity  of  information. 

control  block,  event  —  A  unique  informa¬ 
tion  (control)  block  designed  to  control 
status  of  operations  which  are  waiting 
for  an  entry  or  special  signal,  i.e.,  proc¬ 
essing  may  be  halted  until  one  or  more 
events  occur.  Usuallv  a  WAIT  macroin¬ 
struction  is  involvea. 

control  board  —  See  control  panel. 

control  bus  —  A  set  of  control  lines 
(paths),  usually  from  10  to  100,  with  a 
function  to  carry  the  synchronization 
and  control  information  necessary  to 
the  computer  system.  Such  signals 
might  be  interrupt,  hold,  acknowledge, 
read,  write,  etc. 

control,  cascade  —  An  automatic-control 
system  in  which  various  control  units 
are  linked  in  sequence,  each  control 
unit  regulating  the  operation  of  the  next 
control  unit  in  line. 

control  center,  program  —  This  feature  di¬ 
rects  and  controls  the  computer 
through  all  phases  of  its  operation.  Each 
program  control  center  may  contain 
programs  for  four  or  more  separate  ap¬ 
plications.  It  obsoletes  externally  at¬ 
tached  control  bars  and  other  single  job 
programming  devices. 

control,  centralized  —  The  control  of  all 
processing  by  a  single  operational  unit. 

control  change  —  When  the  last  of  items  is 
to  be  added,  for  example,  and  the  com¬ 
puting  function  is  then  changed  by  the 
program  to  sorting  or  printing,  a  con¬ 
trol  change  has  occurred.  Such  func¬ 
tional  changes  in  cards  are  represented 
by  changes  in  the  control  field. 

control  change,  minor  —  When  control 
changes  of  different  levels  of  signifi¬ 


cance  are  used,  they  can  be  given  distin¬ 
guishing  titles  such  as  a  minor  control 
change,  then  intermediate,  or  next 
major — to  establish  a  hierarchy  related 
to  the  importance  of  the  data. 

control  character  —  A  character  whose  oc¬ 
currence  in  a  particular  context  initi¬ 
ates,  modifies,  or  stops  a  control  func¬ 
tion.  A  control  character  may  be 
recorded  for  use  in  a  subsequent  action. 
A  control  character  is  not  a  graphic 
character,  but  may  have  a  graphic  repre¬ 
sentation  in  some  circumstances. 

control  character,  device  —  See  character, 
device  control. 

control  character,  print  —  See  character, 
print  control. 

control  character,  separating  —  One  of  a 

set  of  control  characters  used  to  delimit 
hierarchic  units  of  data.  The  first  sepa¬ 
rating  character  in  a  hierarchy  might  be 
used  between  words,  paragraphs,  or  for 
nested  brackets,  etc. 

control  circuits  —  The  circuits  which  cause 
the  computer  to  carry  out  the  instruc¬ 
tions  in  proper  sequence. 

control  circuits,  instruction  —  Same  as  con¬ 
trol  circuits. 

control  clock  —  The  electronic  clock,  usu¬ 
ally  contained  in  the  hardware,  which 
times  the  instruction  sets  and  the  flow  of 
and  manipulation  of  the  data. 

control,  closed  loop  —  See  closed  loop. 

control  codes,  terminal  —  Between  a  video 
terminal  and  a  computer  system,  infor¬ 
mation  flows  in  the  form  of  special 
codes.  A  good  part  of  that  information 
concerns  the  letters,  numbers,  and  sym¬ 
bols  that  make  up  the  main  contents  of 
a  company’s  business  files,  management 
reports,  etc.  Codes  for  these  characters 
are  quite  standard;  terminal  manufac¬ 
turers  use  the  same  character  codes  as 
do  the  computer  manufacturers.  How¬ 
ever,  in  addition  to  character  codes,  an¬ 
other  important  kind  of  information 
also  flows  between  the  computer  and 
the  terminal  in  the  form  of  control 
codes  that  instruct  just  how  the  text  is  to 
be  handled.  For  example,  control  codes 
might  instruct  the  display  to  “move  to 
the  next  line”  or  to  “tab  to  column  35.” 
Each  system  manufacturer  chooses  its 
own  control  code  versions  and  imbeds 
those  codes  in  the  programs  that  oper¬ 
ate  the  computer  and  perform  business 
tasks. 
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control,  command,  program 

control,  command,  program  —  See  com¬ 
mand  control  program, 
control  computer  —  A  computer  which,  by 
means  of  inputs  from  and  outputs  to  a 
process,  directly  controls  the  operation 
of  elements  in  that  process, 
control,  concurrent  operating  —  See  con¬ 
current  operating  control, 
control,  concurrent-operations  —  An  oper¬ 
ating  system,  like  the  executive,  pro¬ 
vides  the  ability  for  several  programs  to 
share  the  computer  at  the  same  time. 
Concurrent  operations  and  control  in¬ 
clude  job  processing  while  performing 
inquiry  or  periphery  utility  operations, 
time  sharing,  and  multiprogramming. 
For  example,  in  this  operation  mode,  a 
teleprocessing  application  (servicing 
terminals)  can  be  under  way  concur¬ 
rently  with  both  stacked-job  batch  proc¬ 
essing  and  peripheral  utility-type  opera¬ 
tions. 

control  counter  —  The  device  which  con¬ 
tains  or  retains  the  address  of  the  next 
instruction  word. 

control  data  —  See  data,  control, 
controir  data-lnitlated  —  See  data-initiated 
control. 

control  devices,  communications  —  Com¬ 
munication  lines  and  data  devices  can 
be  attached  directly  to  the  system  chan¬ 
nel  via  a  control  unit  that  performs  char¬ 
acter  assembly  and  transmission  con¬ 
trol.  The  control  unit  may  be  either  the 
data-adapter  unit  or  the  transmission 
control. 

control,  direct  —  When  one  unit  of  periph¬ 
eral  equipment  is  under  the  control  of 
another  unit  without  human  interven¬ 
tion,  the  controlling  unit  is  then  on-line 
to  the  second  unit,  which  is  under  direct 
control  of  the  first.  If  human  interven¬ 
tion  is  necessary,  the  controlling  unit  is 
said  to  be  off-line  to  the  second,  but  the 
controlling  unit  has  indirect  control 
over  the  second  unit  while  an  operator 
acts  as  the  link  in  the  control  sequence, 
control,  dynomic  —  Operating  a  digital 
computer  in  such  a  manner  that  the 
computer  can  alter  the  instructions  as 
the  computation  proceeds,  or  during 
the  sequence  in  which  the  instructions 
are  executed,  or  both, 
control  oquipmont,  romoto  —  See  equip¬ 
ment,  remote-control, 
control,  oxocutivo  systom  —  Primary  con¬ 
trol  of  the  executive  system  is  by  control 
information  fed  to  the  system  by  one  or 
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more  input  devices  which  may  be  either 
on-line  or  at  various  remote  sites.  This 
control  information  is  similar  in  nature 
to  present  control-card  operations,  but 
allows  additional  flexibility  and  stand¬ 
ardization. 

control,  foodback  —  A  type  of  system  con¬ 
trol  obtained  when  a  portion  of  the  out¬ 
put  signal  is  operated  on  and  fed  back  to 
the  input  in  order  to  obtain  a  desired 
effect. 

control  flags,  mossogo  —  Flags  that  indi¬ 
cate  whether  the  information  being 
transmitted  is  a  data  or  control-only 
message  or  whether  it  is  the  first,  inter¬ 
mediate,  or  last  block  of  a  message, 
control,  flow  —  See  flow  control, 
control  footing  —  A  summary  or  total  at 
the  end  of  a  control  group  or  for  various 
control  groups,  i.e.,  a  minor  total, 
control,  format  —  Controlling  the  arrange¬ 
ment  of  data  in  an  individual  medium, 
control  function  —  An  operation  to  control 
a  device,  i.e.,  the  starting  or  stopping  of 
a  carriage,  or  a  font  change,  rewind,  or 
transmission  reading, 
control  hooding — ^A  title  or  short  defini¬ 
tion  of  a  control  group  of  records  which 
appear  in  front  of  each  such  group, 
control,  indirect  —  When  one  peripheral 
unit  controls  another  through  various 
types  of  electronic  ties,  but  a  human  is 
part  of  the  chain  of  control  with  neces¬ 
sary  intervention,  the  first  unit  is  said  to 
be  in  indirect  control  of  the  second, 
control,  input/output  roal-timo  —  See  in¬ 
put/output,  real  time  control, 
control,  input/output  (unit)  —  There  are 
several  portions  of  control  that  direct 
interactions  between  the  processing 
unit  and  input  and  output  equipment. 
One  control  is  written  to  control  actions 
with  tape,  card,  and  printer  equipment. 
A  second  control  is  specifically  designed 
for  random  processing  of  records 
stored  on  direct-access  devices.  It  is  a 
separate  control  in  order  to  minimize 
seek  times. 

control  instructioni — ^The  instructions  in 
this  category  are  used  to  manipulate 
data  within  the  main  memory  and  the 
control  memory,  to  prepare  main  mem¬ 
ory  storage  areas  for  the  processing  of 
data  fields,  and  to  control  tne  sequential 
selection  and  interpretation  of  instruc¬ 
tions  in  the  stored  program, 
control  instruction  transfor  —  Sami?  as  in¬ 
struction  transfer. 


control,  infomiittont 


control-mossogo  disploy 


control,  intormittont  —  A  control  system  in 
which  a  controlled  variable  is  monitored 
periodically,  an  intermittent  correcting 
signal  thus  being  supplied  to  the  con¬ 
troller. 

control,  fob  flow — Job  flow  control  in¬ 
cludes:  input/output  transition  between 
jobs  and  job  segments,  unit  assign¬ 
ments,  initial  loading  and  initialization 
when  the  computer  is  first  turned  on; 
control  between  jobs;  and  control  over 
the  type  of  operation  made,  ranging 
from  simple  stacked  jobs  through  tele¬ 
processing  systems  performing  concur¬ 
rent  operations. 

control,  (ob-procosslng  —  The  job-proc¬ 
essing  control  is  the  portion  of  the  con¬ 
trol  program  which  starts  job  opera¬ 
tions,  assigns  input/output  units,  and 
performs  lunclions  needed  to  proceed 
from  one  job  to  another. 

control  koys,  keyboard  —  On  most  crt  ter¬ 
minals,  control  keys  move  and  control 
the  cursor,  switch  the  terminal  from  one 
application  to  another,  switch  the  com¬ 
munication  disciplines,  and  cause  the 
performance  of  other  functions. 

controlled  machine  tools,  numerically  — 

See  APT. 

controlled  variable  —  A  quantity,  condi¬ 
tion,  or  part  of  a  system  which  is  subject 
to  manipulation,  regulation,  or  control 
by  computer. 

controller^ — A  module  or  specific  device 
which  operates  automatically  to  regu¬ 
late  a  controlled  variable  or  system. 

controller,  channel  —  A  device  that  pro¬ 
vides  an  independent  data  path  to  stor¬ 
age  and  assures  multiprocessor  systems 
maximum  availability,  allowing  each 
processing  unit  to  have  access  to  every 
channel  in  the  system. 

controller,  floating  —  A  controller  in  which 
the  rate  of  change  of  the  output  is  a 
continuous  or  piecewise  continuous 
function  of  the  actuating  error  signal. 

controller,  program  —  That  unit  in  a  cen¬ 
tral  processor  controlling  the  execution 
of  the  computer  instructions  and  their 
sequence  of  operations. 

controrter,  programmable — ^A  solid-state 
device  that  can  be  used  to  control  the 
operations  and  processes  of  industrial 
and  process  equipment.  Conventional 
control  systems  function  through  the 
medium  of  electromechanical  relays 
which  initiate  control  operations  by 


routing  the  flow  of  electric  current  in 
prescrmed  ways.  The  programmable 
controller,  on  the  other  nand,  initiates 
control  actions  (turning  a  motor  on  or 
off,  opening  or  closing  a  valve)  accord¬ 
ing  to  programmed  instructions  that  tell 
it  how  to  respond  to  specific  conditions 
in  the  controlled  machine. 

cantrol  llna  — The  randomly  or  sequen¬ 
tially  timed  cycle  control  that  tells  each 
terminal  in  a  reel  when  to  start  transmit¬ 
ting.  A  method  of  communication  line 
and  terminal  control. 

controlling  olomonti,  forward  —  Those 
elements  in  the  control  system  which 
change  a  variable  in  response  to  the  ac¬ 
tuating  signal. 

controlling  systom  —  Usually  refers  to  a 
feedback  control  system;  i.e.,  that  por¬ 
tion  which  compares  functions  of  a  di¬ 
rectly  controlled  variable  and  a  set  point 
and  adjusts  a  manipulated  variable  as  a 
function  of  the  difference.  It  includes 
the  reference  input  elements,  summing 
point,  forward  and  final  controlling  ele¬ 
ments,  as  well  as  feedback  elements  (in¬ 
cluding  sensing  element). 

control  logic  —  The  sequence  of  steps  or 
events  necessary  to  perform  a  particular 
function.  Each  step  or  event  is  defined 
to  be  either  a  single  arithmetic  or  a  sin¬ 
gle  Boolean  expression. 

control  logic  and  interrupts  —  See  inter¬ 
rupts  and  control  logic. 

control,  manual  —  The  direction  of  a  com¬ 
puter  by  means  of  manually  operated 
switches. 

cq^ntrol,  master —  1.  An  application-ori¬ 
ented  routine  usually  applied  to  the 
highest  level  of  a  subroutine  hierarchy. 
2.  A  computer  program  to  control  oper¬ 
ation  of  the  system,  designed  to  reduce 
the  amount  of  intervention  required  of 
the  operator.  Master  control  schedules 
programs  to  be  processed,  initiates  seg¬ 
ments  of  programs,  controls  input/out¬ 
put  traffic,  informs  cmerator  and  verifies 
fiis  actions,  and  performs  corrective  ac¬ 
tion  on  program  errors  or  system  mal¬ 
function. 

control-message  display  —  A  device  which 
shows  in  plain  language  form  a  particu¬ 
lar  sequence  of  events.  The  sequence  of 
events  represents  events  that  have  oc¬ 
curred  in  the  past,  events  presently  tak¬ 
ing  place,  ana/or  events  that  will  take 
place  in  the  future. 
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control-message  error,  illegal  —  See  error, 
illegal  control-message. 

control  messages  —  Messages  used  to  de¬ 
termine  who  transmits  or  receives,  to 
acknowledge  good  or  bad  reception  of 
blocks,  or  to  abort  transfer  sequences. 
Such  procedures  are  usually  called 
handshaking  procedures.  Some  of  these 
ptocedures  are  recovery  procedures. 
Acknowledgement  information  gives 
good  or  baa  status  with  respect  to  mes¬ 
sages  sent  in  the  opposite  direction. 
Such  information  is  part  of  the  error  re¬ 
covery  procedure,  and  this  field  is  often 
callecl  tne  response  field. 

control,  minor  —  The  least  significant  or 
lowest  category  of  report  grouping  of 
basic  detail. 

control  mode  —  The  state  that  all  termi¬ 
nals  on  a  line  must  be  in  to  allow  line 
discipline,  line  control,  or  terminal  se¬ 
lection  to  occur.  When  all  terminals  on 
a  line  are  in  the  control  mode,  charac¬ 
ters  on  the  line  are  viewed  as  control 
characters  performing  line  discipline, 
that  is,  polling  or  addressing. 

control  modulo,  intorfaco  —  Same  as  com¬ 
piler,  COBOL. 

control  nondata  i/o  operations  —  Pro¬ 
cesses  which  relate  to  input/output  op¬ 
erations  as  differentiatecl  or  exclusive  of 
data  manipulation,  such  as  tape  rewind¬ 
ing. 

control  number  —  This  is  the  quantity  or 
number  (value)  which  must  be  the  result 
of  a  process  or  problem  in  order  to 
prove  the  accuracy  of  the  process  or 
problem. 

control,  numeric  —  That  field  of  computer 
activity  which  centers  around  the  con¬ 
trol  of  machine  tools  by  mechanical  de¬ 
vices,  e.g.,  a  computer  can  control  as¬ 
sembly-line  tools  for  machining. 

control,  numerical  —  Descriptive  of  sys¬ 
tems  in  which  digital  computers  are 
used  for  the  control  of  operations,  par¬ 
ticularly  of  automatic  machines,  e.g., 
drilling  or  boring  machines,  wherein 
the  operation  control  is  applied  at  dis¬ 
crete  points  in  the  operation  or  process. 
(Contrasted  with  process  control,  in 
which  control  is  applied  continuously.) 

control,  operating  (concurrent)  —  Operat¬ 
ing  systems  provide  the  ability  for  sev¬ 
eral  programs  to  share  the  computer  at 
the  same  time.  Concurrent  operations 
include  job  processing  while  perform¬ 
ing  inquiry  or  peripheral  utility  opera- 
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tions,  time  sharing,  and  multiprogram¬ 
ming.  For  example,  in  the  operation 
mode,  a  teleprocessing  application,  ser¬ 
vicing  terminals  can  be  under  way  con¬ 
currently  with  both  stacked-jqb  batch 
processing  and  peripheral  utility-type 
operations. 

control  output  module  —  A  device  in  some 
systems  that  stores  commands  and 
translates  them  into  signals  which  can 
be  used  for  control  purposes.  Some  can 
generate  digital  outputs  to  control 
on-off  devices  or  to  pulse  set-point  sta¬ 
tions.  Others  can  generate  analog  out¬ 
puts — voltage  or  current — to  operate 
valves  and  other  process  control  de¬ 
vices. 

control  panol  —  1 .  An  interconnection  de¬ 
vice,  usually  removable,  which  employs 
removable  wires  to  control  the  opera¬ 
tion  of  computing  eouipment.  It  is  used 
on  punch-card  macnines  to  carry  out 
functions  which  are  under  control  of  the 
user.  On  computers  it  is  used  primarily 
to  control  input  and  output  functions.  2. 
A  device  or  component  of  some  data- 
processing  machines,  which  permits  the 
expression  of  instructions  in  a  semifixed 
computer  program  by  the  insertion  of 
ins,  plugs,  or  wires  into  sockets,  or 
ubs  in  the  device,  in  a  pattern  to  repre¬ 
sent  instructions,  and  thus  making  elec¬ 
trical  interconnections  which  may  be 
sensed  by  the  data-processing  macnine. 
(Synonymous  witn  plugboard  and 
related  to  pinboard.)  3.  A  part  of  a  com¬ 
puter  console  that  contains  manual  con¬ 
trols. 

control  panol,  maintenance  —  A  panel  of 
indicator  lights  and  switches  on  which 
are  displayed  a  particular  sequence  of 
routines,  and  from  which  repairmen  can 
determine  changes  to  execute. 

control  panel,  operator’s  —  See  operator’s 
control  panel. 

control  panel,  operator's  request  —  A 

panel  consisting  of  indicator  lights  and 
switches  by  which  an  operator  can  re¬ 
quest  the  computer  to  perform  particu¬ 
lar  functions. 

control  panel  or  console  —  Two  methods 
of  operator  control  are  provided  in  con¬ 
junction  with  the  control  unit:  a  control 
panel,  or  an  operator’s  console.  Either 
method  provides  a  visual  indication  of 
the  status  of  the  entire  system  and  per¬ 
mits  manual  intervention  in  the  system’s 
operation.  The  control  panel  contains 
various  control  switches  by  which  the 
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operator  can  start  and  stop  the  machine 
and  can  load  and  interrogate  both  main 
and  control  memory  locations.  “Sense” 
switches  may  be  used  in  conjunction 
with  programmed  instructions  to  stop 
processing  or  to  select  predetermined 
program  paths,  thereby  increasing  the 
flexibility  of  a  program, 
control  i^nol,  programming  —  A  panel 
consisting  of  indicator  lights  and 
switches  DV  which  a  programmer  can 
enter  or  change  routines  in  the  com¬ 
puter. 

control  pon  —  See  light  pen. 
control  print  choroctor  —  A  specific  control 
character  used  to  affect  printing  opera¬ 
tions  such  as  feeding,  spacing,  font  se¬ 
lection. 

control  printing  —  A  list  of  the  control 
group  for  purposes  of  identification 
without  the  list  of  the  detail  records, 
control,  procoss  —  Descriptive  of  systems 
in  which  computers,  most  frequently 
analog  computers,  are  used  for  the  au¬ 
tomatic  regulation  of  operations  or  pro¬ 
cesses.  Typical  are  operations  in  the 
production  of  chemicals  wherein  the 
operation  control  is  applied  continu¬ 
ously,  and  adjustments  to  regulate  the 
operation  are  directed  by  the  computer 
to  keep  the  value  of  a  controlled  vari¬ 
able  constant.  (Contrasted  with  numeri¬ 
cal  control.) 

control,  production  —  As  applied  by  com¬ 
puters,  a  data  acquisition  system  from 
the  floor  of  a  production  line  or  process 
for  the  speedup  and  simplification  of 
the  flow  of  production  information  for 
management. 

control  program  —  A  sequence  of  instruc¬ 
tions  which  prescribe  the  series  of  steps 
to  be  taken  oy  a  system,  a  computer,  or 
any  other  device. 

control  progrom,  command  —  A  program 
to  handle  all  commands  addressed  to 
the  system  from  the  user  consoles. 
These  commands  would  include  re- 
Quests  to  log  in  or  out,  a  request  to  use 
the  edit  program,  requests  to  have  a 
program  placed  on  the  run  queue,  re¬ 
quests  to  load  a  program,  etc. 
control  program,  mottor  —  Same  as  pro¬ 
gram,  master  control, 
control  program  (microprocottor)  — 
A  specific  designed  sequence  of  instruc¬ 
tions  that  guides  the  tPU  through  the 
various  operations  otherwise  pro¬ 
grammed.  Most  often  this  program  is 
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permanently  stored  in  ROM  memory 
where  it  can  be  accessed  but  not  erased 
by  the  CPU  during  operations. 

control  program  typos  —  Most  control 
programs  contain  many  routines  that 
would  otherwise  have  to  be  put  into 
each  individual  program.  Such  routines 
include  those  for  handling  error  condi¬ 
tions,  interruptions  from  tne  console,  or 
interruptions  from  a  communications 
terminal.  There  are  also  routines  for 
handling  input  and  output  equipment. 
Because  these  routines  are  prewritten, 
the  programmer  is  saved  a  good  deal  of 
effort,  and  the  likelihood  of  program¬ 
ming  errors  is  reduced. 

control,  proportional  —  A  method  of  con¬ 
trol  in  which  the  intensity  of  action  var¬ 
ies  linearly  as  the  condition  being  regu¬ 
lated  deviates  from  the  prescribed 
condition. 

control,  rool-timo  input/output  —  See  real¬ 
time  control,  input/output. 

control  rogittor  —  See  register,  control. 

control  rogiitor,  soquonco  —  See  register, 
sequence  control. 

control  routino  —  A  primary  routine  that 
controls  loading  and  relocation  of  rou¬ 
tines  and  in  some  cases  makes  use  of 
instructions  which  are  known  to  the 
general  programmer.  Effectively,  con¬ 
trol  routines  are  part  of  the  macnine  it¬ 
self  (synonymous  with  monitor  routine, 
supervisory  routine,  and  supervisory 
program). 

control  routino,  rosldont  —  A  special  rou¬ 
tine  that  is  in  effect  part  of  the  machine 
and  that  controls  the  loading  and  relo¬ 
cation  of  other  routines,  often  employ¬ 
ing  instructions  not  available  to  the 
user,  i.e.,  protected  by  the  manufac¬ 
turer. 

control  ichodulo,  record  —  A  type  of  mas¬ 
ter  record  or  schedule  designating  all 
activities  involved  regarding  disposition 
of  business  records,  i.e.,  transfers,  re¬ 
tention,  etc. 

control  section  —  The  primary  sequence 
of  instructions  or  data  within  a  program 
that  can  be  transferred  from  outside  the 
program  segment  in  which  it  is  con¬ 
tained.  The  control  section  can  be  de¬ 
leted  or  replaced  with  a  control  section 
from  other  program  segments.  Micro¬ 
processors  are  changing  the  structure 
and  procedure  of  many  such  devices 
and  systems. 
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control  toction,  input/output  —  See  input- 
/output  control  section. 

control,  selection  —  The  control  device 
that  assists  the  instruction  control  unit 
in  performing  the  selection  of  instruc¬ 
tions  to  be  executed. 

^ntrol  sequence  ■ —  The  normal  order  of 
selection  of  instructions  for  execution. 
In  some  computers,  one  of  the  ad¬ 
dresses  in  each  instruction  specifies  the 
control  sequence.  In  most  other  com¬ 
puters,  the  sequence  is  consecutive  ex¬ 
cept  where  a  transfer  occurs. 

control  soquonco,  procossing  —  See  proc¬ 
essing  control  sequence. 

control,  sequontiol  —  A  mode  of  computer 
operation  in  which  instructions  are  ex¬ 
ecuted  in  consecutive  order  by  ascend¬ 
ing  or  descending  addresses  of  storage 
locations,  unless  otherwise  specified  by 
a  jump. 

control,  toriol  numbor  —  Messages  are 
controlled  by  assigning  a  number  at  the 
time  of  origination  and  adding  addi¬ 
tional  numbers  as  the  message  passes 
through  specific  points. 

controls,  oxocutive  program  — The  pro¬ 
gram  execution  controls  determine  rel¬ 
ative  priority  of  programs  that  are  ready 
to  run,  and  load  other  programs  into 
storage.  They  handle  the  allocation  and 
protection  of  main  storage  blocks,  the 
interval  timer,  error  diagnostic  rou¬ 
tines,  and  checkpoint  procedures. 

control  signals  —  Various  control  signals 
are  provided  to  control  and  to  ensure 
the  orderly  flow  of  information  words 
between  the  central  computer  and  the 
peripheral  subsystems.  These  signals 
do  not  transmit  data,  but  are  used  to 
command  and  to  identify  the  transfer  of 
information  words  at  the  proper  times 
and  in  the  proper  sequence.  Tnese  con¬ 
trol  signals  travel  over  the  control  lines 
of  the  input/output  channel.  A  listing  of 
these  control  signals  and  their  respec¬ 
tive  functions  is  provided. 

controls,  poriphorol  —  Peripheral  controls 
regulate  the  transfer  of  data  between 
the  central  processor  and  peripheral  de¬ 
vices.  Specifically,  they  reconcile  the 
mechanical  speeds  of  the  peripheral  de¬ 
vices  with  the  electronic  speed  of  the 
central  processor,  and  minimize  the  in¬ 
terruption  of  central-processor  activity 
due  to  peripheral  data  transfers. 

control  stoto  (display)  —  All  modes  can 
specify  that  the  display  enter  the  control 
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state  in  which  12-bit  words  are  decoded 
as  instructions  to  change  display  param¬ 
eters,  change  mode,  or  change  the  ad¬ 
dress  of  access  to  the  computer  memory 
(some  systems). 

control  stotomont,  job  —  Individual  state¬ 
ments  used  to  direct  an  operating  sys¬ 
tem  in  its  functions,  as  contrasted  to  in¬ 
formation  needed  to  process  a  job  but 
not  intended  directly  for  the  operating 
system  itself. 

control  itotomonts  ^  1 .  Statements  used 
to  direct  the  flow  of  the  program,  either 
causing  specific  transfers  or  making 
transfers  dependent  upon  meeting  cer¬ 
tain  specified  conditions.  2.  Instructions 
which  convey  control  information  to  the 

fjrocessor,  but  do  not  develop  machine- 
anguage  instructions,  i.e.,  symbolic 
statements. 

control  ftotemenfs,  ossombly  —  See  assem¬ 
bly-control  statements, 
control  station  —  A  switching  network  sta¬ 
tion  directing  operations  such  as  poll¬ 
ing,  averting,  recovering,  selecting, 
control  storo,  bit-slice  machine  —  A  mem¬ 
ory  circuit  designed  to  hold  the  se¬ 
quence  of  commands  that  determines 
operations  of  the  sequential  state  opera¬ 
tion  (machine).  It  is  often  referred  to  as 
the  microprogram  store, 
control  supervisor  —  A  control  system  fur¬ 
nishing  data  to  a  centralized  location, 
allowing  the  operator  to  supervise  or 
monitor  the  controlling  of  a  process, 
operation,  or  calculation, 
control,  supervisory  —  A  control  system 
which  furnishes  intelligence,  usually  to 
a  centralized  location,  to  be  used  by  an 
operator  to  supervise  the  control  of  a 
process  or  operation, 
control  switch,  operation  — See  switch,  op¬ 
eration-control. 

control,  symbiont  —  See  symbiont  control, 
control  system  —  A  system  of  the  closed- 
loop  type  in  which  the  computer  is  used 
to  govern  external  processes, 
control  system  and  data  acquisition  — 
See  data  acquisition  and  control  system, 
control  system,  concurrent  —  This  environ¬ 
ment  allows  for  the  concurrent  opera¬ 
tion  of  many  programs;  it  allows  the  sys¬ 
tem  to  react  immediately  to  the 
inquiries,  requests,  and  demands  of 
many  different  users  at  local  and  remote 
stations;  it  allows  for  the  stringent  de¬ 
mands  of  real-time  applications;  it  is 
able  to  store,  file,  retrieve,  and  protect 
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large  blocks  of  data;  and  it  makes  opti¬ 
mum  use  of  all  available  hardware  facili¬ 
ties,  while  minimizing  job  turn-around 
time. 

Only  through  central  control  of  all  ac¬ 
tivities  can  this  environment  of  the  com¬ 
bined  hardware  and  software  systems  be 
fully  established  and  maintained  to  sat¬ 
isfy  the  requirements  of  all  applications; 
this  responsibility  for  efficient,  flexible, 
centralized  control  is  borne  by  the  exec¬ 
utive  system.  The  executive  system  con¬ 
trols  and  coordinates  the  functions  of 
this  complex  internal  environment,  and 
by  presenting  a  relatively  simple  inter¬ 
face  to  the  programmer,  allows  him  to 
use  the  system  easily,  while  relieving 
him  of  concern  for  the  internal  interac¬ 
tion  between  his  program  and  other  co¬ 
existent  programs. 

control  tyttom,  rool-tlmo  —  See  real-time 
control  system. 

control  tystoms,  intornol  —  Programmed 
controls  built  into  the  system  to  govern 
the  flow  of  computer  operations. 

control  tope  —  A  paper  or  plastic  tape 
used  to  control  the  carriage  operation 
of  some  printing  output  devices.  Also 
called  carriage  tape. 

control  top#  mochonitm  —  That  part  of  the 
printer  which  controls  the  printing  car¬ 
riage  to  permit  desired  and  designed 
hard  copy  printout,  i.e.,  the  specific  de¬ 
vice  which  reads  paper  tape  containing 
particular  instructions  for  controlling 
the  carriage  operations. 

control  top#  ioquonco^ — See  tape,  pro¬ 
gram. 

control  total  —  A  sum  of  numbers  in  a  spe¬ 
cified  record  field  of  a  batch  of  records 
determined  repetitiously  during  the 
processing  operation,  so  that  any  dis¬ 
crepancy  from  the  control  indicates  an 
error.  A  control  total  often  has  some 
significance  in  itself,  but  may  not,  as,  for 
example,  when  a  control  total  is  deter- 
minea  as  the  sum  of  identification  num¬ 
bers  of  records.  (Related  to  hash  total.) 

control,  traHlc  —  A  method  of  cmtimizing 
the  flow  of  work  through  a  factory  by 
means  of  a  computer. 

control^  tronsfor  —  To  copy,  exchange, 
read,  record,  store,  transmit,  transport, 
or  write  data. 

control  tronsfor  Instruction  —  See  branch. 

control  tronsfor  instruction,  conditionod 

^See  branch,  conditional. 
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control,  tronsfor  of  —  See  branch. 

control,  trap  sottings  —  Trap  settings  con¬ 
trol  which  interrupt  signals  will  be  al¬ 
lowed  to  interrupt  a  program  in  pro¬ 
cess.  If  a  trap  is  armed,  then  the 
associated  interrupt  conditions  will  be 
permitted  to  interrupt  the  main  pro¬ 
gram  when  they  occur.  A  trap  that  has 
not  been  armea,  or  has  been  disarmed, 
inhibits  the  occurrence  of  interrupt  sig¬ 
nals. 

control,  unconditlonol  tronsfor  of  —  See 

branch,  unconditional. 

control  unit  —  1 .  A  portion  of  the  hard¬ 
ware  of  an  automatic  digital  computer 
that  directs  sequence  of  operations,  in¬ 
terprets  codedf  instructions,  and  initi¬ 
ates  proper  commands  to  computer  cir¬ 
cuits  to  execute  instructions.  2.  An 
auxiliary  component  of  a  computer 
located  behind  the  “mainframe’^  and 
other  component  equipment  such  as 
tape  units,  printers  and  card  readers,  for 
the  purpose  of  controlling  these  com¬ 
ponents. 

control  unit,  control  —  Same  as  central 
processing  unit. 

control  unit,  common  —  This  unit  is  that 
portion  of  the  terminal  whose  primary 
function  is  to  control  and  coordinate  the 
flow  of  data  between  the  data  device(s) 
and  the  communication  facility. 

control  unit,  doto  communications  — 

See  data  communications  control  unit. 

control  unit,  input/output  —  See  input/out¬ 
put  control  unit. 

control  unit,  poriphorol  —  An  intermediary 
control  device  which  links  a  peripheral 
unit  to  the  central  processor,  or  in  the 
case  of  off-line  operation,  to  another  pe¬ 
ripheral  unit. 

control  word  —  1 .  A  word,  usually  the  first 
or  last  of  a  record,  or  first  or  last  word 
of  a  block,  that  carries  indicative  infor¬ 
mation  for  the  following  words,  records, 
or  blocks.  2.  A  word  which  is  used  to 
transmit  processing  information  from 
the  control  program  to  the  operational 
programs,  or  between  operational  pro¬ 
grams.  Most  systems  normally  contain 
the  several  significant  fields  within  the 
record. 

convontionol  equipment  —  Tliat  equip¬ 
ment  which  is  generally  considered  to 
be  part  of  the  computer  system  but 
which  is  not  specifically  part  of  the  com¬ 
puter  itself.  Various  card  handling  de- 
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vices,  tape  handlers,  and  disk  units,  if 
not  built  into  the  mainframe  or  wired  in, 
would  be  conventional  equipment;  e.g., 
a  teletypewriter  device. 

conventions  —  Standard  and  accepted 
procedures  in  programs  and  systems 
analysis.  The  abbreviations,  symbols, 
and  their  meanings  as  developed  for 
particular  systems  and  programs. 

convorgonco,  algorithm  —  An  algorithm  is 
pid  to  converge  if  it  is  certain  to  yield 
its  solution  in  a  finite  number  of  steps. 
It  is  a  much  stronger  requirement  than 
the  mathematical  convergence  of  the  se¬ 
quence  of  obtained  function  values. 

convortotionol  —  Pertaining  to  a  mode  of 
processing  that  involves  step-by-step  in¬ 
teraction  between  the  user  and  a  com¬ 
puter. 

convortotionol  compilers,  time  shoring 

—  See  time  sharing,  conversational  com¬ 
pilers. 

conversotiohol  guidance  —  User/com¬ 
puter  communications  in  a  conversa¬ 
tional  or  dialog  mode,  where  the  user 
takes  some  action  and  the  system  re¬ 
sponds.  The  system  then  requests  a  spe¬ 
cific  category  of  input  or  takes  other  ac¬ 
tion,  and  the  user  again  responds.  In 
this  alternating  stimulus-response 
niode,  the  system  can  and  should  pro¬ 
vide  guidance  to  the  user  on  the  form 
and  content  of  the  user  response. 

convortotionol  guidonco,  time  shoring  — 
See  time  sharing,  conversational  guid¬ 
ance. 

convortotionol  language  —  A  language 
utilizing  a  near-English  character  set 
which  facilitates  communication  be¬ 
tween  the  computer  and  the  user.  For 
example,  BASIC  is  one  of  the  more 
commonly  used  conversational  lan¬ 
guages. 

conversational  mode  —  1 .  This  mode  of 
operation  means  that  real-time  man- 
machine  communications  are  main¬ 
tained.  In  this  mode  the  system  is  used 
exclusively  for  servicing  remote  termi¬ 
nals.  2.  The  term  given  to  the  man- 
machine  communicating  technique  that 
is  the  great  dream  of  die  future.  This 
permits  the  user  to  “talk”  to  the  ma¬ 
chine  locally  instead  of  operating  with 
the  present  restriction  of  naving  to  tell 
the  machine  precisely  what  it  is  to  do. 

convortotionol  mode  oporotion  —  In  this 
mode  the  system  is  used  exclusively  for 
servicing  remote  terminals.  Real-time 
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man-machine  communications  are 
maintained. 

convortotionol  procotting  —  The  user  is 
said  to  be  communicating  with  the  sys¬ 
tem  in  a  “conversational”  manner  when 
each  statement  he  enters  through  the 
terminal  is  processed  (translated, 
verified,  and,  it  desired,  executed)  im¬ 
mediately.  The  system  then  sends  a 
reply  to  the  terminal.  The  information 
contained  in  the  reply  varies.  For  exam¬ 
ple,  it  might  be  a  message  indicating 
that  the  previous  statement  contained 
an  error.  Operations  in  the  conversa¬ 
tional  manner  must  be  in  either  of  two 
possible  modes:  the  program  mode  or 
the  command  mode. 

conversational  programming  —  A  tech¬ 
nique  used  in  instructing  the  computer 
to  perform  its  operations,  whereby  com¬ 
mon  vocabulary  can  be  utilized  by  the 
user  to  describe  his  procedures  most  ac¬ 
curately.  If  a  statement  cannot  be  un¬ 
derstood  by  the  computer,  it  asks  the 
user  for  a  clarified  instruction.  This  con¬ 
versational  procedure  continues  until 
the  user  has  selected  the  series  of  state¬ 
ments  in  the  proper  sequence  which  will 
solve  his  problem.  Conversational  pro¬ 
gramming  saves  the  user  the  inconve¬ 
nience  of  having  to  study  other  pro- 
ramming  languages  extensively  before 
e  can  smve  his  problem. 

convorsotlonol  time  sharing  —  The  simul¬ 
taneous  utilization  of  a  computer  sys¬ 
tem  by  multiple  users  at  remote  loca¬ 
tions,  each  being  equipped  with  a 
remote  terminal.  The  user  and  the  com- 
uter  usually  communicate  by  way  of  a 
igher-level,  easy-to-leam  computer 
language. 

conversion  —  1 .  The  process  of  changing 
information  from  one  form  of  represen¬ 
tation  to  another,  such  as  from  the  lan¬ 
guage  of  one  type  of  machine  to  that  of 
another,  or  from  magnetic  tape  to  the 
printed  page.  (Synonymous  with  data 
conversion!;  2.  The  process  of  changing 
from  one  data-processing  method  to  an¬ 
other,  or  from  one  type  of  equipment  to 
another,  e.g.,  conversion  from  punch- 
card  equipment  to  magnetic-tape  equip¬ 
ment. 

conversion,  A  —  A  FORTRAN  instruction 
to  transmit  alphanumeric  to  and  from 
variables  in  storage. 

conversion,  binary  to  decimal  —  The  pro¬ 
cess  of  converting  a  number  written  to 
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the  base  of  two  to  the  equivalent  num¬ 
ber  written  to  the  base  of  ten. 

conversion,  code  —  A  process  for  chang¬ 
ing  the  bit  groupings  for  characters  m 
one  code  into  the  corresponding  char¬ 
acter  bit  groupings  for  a  second  code. 

conversion,  data  —  The  process  of  chang¬ 
ing  information  from  one  form  of  repre¬ 
sentation  to  another,  such  as  from  the 
language  of  one  type  of  machine  to  that 
of  another,  or  from  magnetic  tape  to  the 
printed  page. 

conversion,  data  code  —  The  translation 
of  alphanumeric  data  into  a  form  ac¬ 
ceptable  to  the  computer.  This  is  usu¬ 
ally  done  by  the  computer  during  the 
input  of  the  data. 

conversion,  decimal  to  binary  —  The  pro¬ 
cess  of  converting  a  number  written  to 
the  base  of  ten,  or  decimal,  into  the 
equivalent  number  written  to  the  base 
oi  two,  or  binary. 

conversion  device  —  A  particular  device 
or  piece  of  peripheral  equipment  which 
converts  data  from  one  form  into  an¬ 
other  form  or  medium,  but  without 
changing  the  data,  content,  or  informa¬ 
tion. 

conversion  equipment  —  The  equipment 
that  is  capable  of  transposing  or  tran¬ 
scribing  tne  information  from  one  type 
of  data-processing  medium  to  render  it 
acceptaole  as  input  to  another  type  of 
processing  medium. 

conversion  F  —  One  of  the  three  types  of 
format  specifications  in  FORTRAN.  F- 
conversion  is  used  to  convert  floating¬ 
point  data  for  input/output  operation. 

conversion,  file  —  The  transformation  of 
parts  of  customer  account  records,  em¬ 
ployee  records,  and  the  like  from  their 
original  documents  into  magnetic  files 
by  the  computer. 

conversion  mode  —  Communication  be¬ 
tween  a  terminal  and  the  computer,  in 
which  each  entry  from  the  terminal  elic¬ 
its  a  response  trom  the  computer  and 
vice  versa. 

conversion  programs  —  These  programs 
enable  users  of  several  competitive  sys¬ 
tems  to  take  advantage  of  tne  superior 
throughput  and  cost  performance  char¬ 
acteristics  of  computers  without  incur¬ 
ring  prohibitive  programming  costs. 

conversion  program,  symbolic  —  See  sym¬ 
bolic  conversion  program. 

conversion  routine  —  A  flexible  and  gener¬ 
alized  program  which  can  be  used  by  a 


programmer  to  change  the  presentation 
of  (&ta  from  one  form  to  another  such 
as  from  card  to  disk. 

conversion  time  —  The  length  of  time  re¬ 
quired  to  read  out  all  the  digits  in  a 
given  coded  word. 

convert —  1.  To  change  numerical  infor¬ 
mation  from  one  number  base  to  an¬ 
other.  2.  To  transfer  information  from 
one  recorded  medium  to  another. 

converter  —  An  interface  to  transform  in¬ 
formation  from  one  form  to  another. 

converter,  cord-to-tope  —  A  device  which 
converts  information  directly  from 
punched  cards  to  punched  or  magnetic 
tape. 

converter,  longuoge^ — See  language  con¬ 
verter. 

converter,  tope-to-tope  —  See  tape-to-tape 
converter. 

converter,  (telegraphy)  —  A  telegraph  re¬ 
peater  in  which  the  input  and  output 
signals  are  formed  according  to  the 
same  code,  but  not  according  to  the 
same  type  of  electrical  modulation. 

converting  —  Transferring  data  from  one 
form  to  a  different  form. 

convex  programming  —  See  programming, 
convex. 

cooperation  index  —  See  index,  coopera¬ 
tion. 

cooperative  installation  —  An  agreement 
by  a  group  of  users  to  band  together 
and  install  a  single  computer  to  service 
all  of  them.  The  advantages  are  that 
they  can  afford  a  larger  computer,  have 
access  to  more  capability,  and  achieve 
maximum  economy  and  maximum  ser¬ 
vice.  The  disadvantages  are  those  as¬ 
sociated  with  having  many  masters  with 
differing  priorities. 

coordinate  indexing  —  A  system  of  index¬ 
ing  individual  documents  by  descriptors 
of  eq^ual  rank,  so  that  a  library  can  be 
searched  for  a  combination  of  one  or 
more  descriptors. 

coordinate  paper  —  Marginally  punched, 
continuous-form  graph  paper  normally 
used  for  printout  on  an  XY  plotter. 

coordinate  retrieval  —  Same  as  concept  co¬ 
ordination. 

coordinate  storage  —  See  storage,  coordi¬ 
nate. 

coordination,  concept  —  See  concept  coor¬ 
dination. 

copy  —  To  reproduce  information  in  a 
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new  location  replacing  whatever  was 
previously  stored  there  and  leaving  the 
source  of  the  information  unchanged. 

copy  chock  —  See  check  transfer. 

copy,  hard  —  A  printed  copy  of  machine 
output,  e.g.,  printed  reports,  listings, 
documents,  and  summaries. 

cordlott  plugs  —  On  patchcords,  if  con¬ 
nectors  do  not  include  a  flexible  por¬ 
tion,  they  are  termed  cordless  plugs. 

coro  —  A  configuration  of  magnetic  mate¬ 
rial  that  is  placed  in  a  spatial  relation¬ 
ship  to  current-carrying  conductors, 
and  whose  magnetic  properties  are  es¬ 
sential  to  its  use.  It  is  used  to  concen¬ 
trate  an  induced  magnetic  field  as  in  a 
transformer,  induction  coil,  or  arma¬ 
ture,  to  retain  a  magnetic  polarization 
for  the  purpose  of  storing  data,  or  for  its 
nonlinear  properties  as  in  a  logic  ele¬ 
ment.  It  may  be  made  of  such  material 
as  iron,  iron  oxide,  or  ferrite,  and  in 
such  shapes  as  wires,  tapes,  toroids,  or 
thin  him. 

corracfing  signal  —  In  synchronous  sys¬ 
tems,  a  special  signal  that  may  be  sent 
recurrently  for  correction  of  aata. 

carraction  —  A  quantity  (eoual  in  absolute 
value  to  the  error)  addeo  to  a  calculated 
or  observed  value  to  obtain  the  true 
value. 

carraction,  automatic  —  See  error  correc¬ 
tion,  automatic. 

corroction,  automatic  orror  —  A  technique, 
usually  requiring  the  use  of  special 
codes  and/or  automatic  retransmission, 
which  detects  and  corrects  errors  occur¬ 
ring  in  transmission.  The  degree  of  cor¬ 
rection  depends  upon  coding  and 
equipment  configuration. 

corroction,  orror  (transmission)  —  Same  as 

error  correction,  automatic. 

corroction  program  —  A  particular  routine 
that  is  designed  to  be  used  in  or  after  a 
computer  failure,  malfunction,  or  pro¬ 
gram  or  operator  error  and  that  thereby 
reconstitutes  the  routine  being  ex¬ 
ecuted  before  the  error  or  malfunction 
and  from  the  most  recent  or  closest 
rerun  point. 

corroctivo  maintonanco  —  See  mainte¬ 
nance,  corrective. 

corroctivo  routino,  orror  —  A  series  of  com¬ 
puter  instructions  programmed  to  cor¬ 
rect  a  detected  error. 

corrolofion,  fact  —  See  fact  correlation. 
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corrolativo  indoxing  —  Same  as  coordinate 
indexing. 

count  —  The  consecutive  or  successive  in¬ 
crease  or  decrease  of  a  common  cumu¬ 
lative  total  of  the  number  of  times  an 
event  appears,  e.g.,  the  count  of  the 
number  of  iterations  already  completed 
or  which  remain  to  be  completed, 
countor —  1.  A  device  for  storing  a  num¬ 
ber  and  allowing  the  number  to  be  in¬ 
creased  or  decreased  as  directed  by  the 
instructions  needed.  An  adding  wheel 
or  device.  2.  A  device,  such  as  a  register 
or  storage  location,  used  to  represent 
the  number  of  occurrences  of  an  event, 
countor,  binary  —  1 .  A  counter  which 
counts  according  to  the  binary  number 
system.  2.  A  counter  capable  of  assum¬ 
ing  one  of  two  stable  states, 
countor,  control  —  Same  as  register,  con¬ 
trol. 

countor,  cycio  —  See  cycle  counter, 
countor,  docado  —  A  counter  which  counts 
to  ten  in  one  column,  or  place  of  a  deci¬ 
mal  number,  or  one  which  counts  to 
nine  and  resets  to  zero  at  the  next 
count. 

countor,  docromont  —  A  counter  in  which 
the  numerical  contents  are  reduced  on 
each  count.  A  decrement  of  one  is  usu¬ 
ally  assumed  unless  specified  otherwise, 
countor,  dolay  —  In  the  central  unit  of 
some  computers,  a  counter  that  can 
temporarily  delay  a  program  long 
enough  for  the  completion  of  an  opera¬ 
tion. 

countor,  forward-bockward  —  A  counter 
having  both  an  add  and  subtract  input, 
so  that  it  is  capable  of  counting  in  either 
an  increasing  or  a  decreasing  direction, 
countor  inhibit  —  The  bit,  in  the  program 
status  double-word,  that  indicates 
whether  (if  one)  or  not  (if  zero)  all 
(clock)  count  zero  interrupts  are  inhib¬ 
ited. 

countor,  instructions  —  Same  as  register, 
control. 

countor,  locations  —  Same  as  register,  con¬ 
trol. 

countor,  modulo-N  —  A  counter  which  in  a 
recurring  sequence  counts  through  N 
states  and  then  repeats.  For  example,  a 
modulo-6  counter  stores  0,1,2,3,4,5,0,- 
1,2,3,4,5  ...  in  sequence  as  it  counts, 
countor  oporation  —  A  counter  is  a  digital 
device  consisting  of  flip-flops  connected 
so  that  it  counts  the  number  of  pulses  it 


counter,  origin 
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receives  on  its  input.  The  count  is  pro¬ 
vided  as  a  binary  number  output.  A 
counter  has  a  maximum  count,  depend¬ 
ing  on  its  size,  called  a  modulus,  or  just 
mod.  For  example,  a  mod-8  counter  can 
count  up  to  seven,  and  on  the  eighth 
input  it  resets  itself  back  to  a  count  of 
zero.  When  it  resets,  it  also  provides  an 
output  pulse  which  could  be  counted  by 
another  counter.  Thus  a  counter  divides 
an  input  frequency  by  its  modulus.  The 
mod-8  counter,  for  example,  would  pro¬ 
vide  an  output  pulse  every  eight  input 
pulses,  so  if  its  input  frequency  were 
1000  pulses  per  second,  the  output 
would  nave  only  125  pulses  per  second, 
counter,  origin  —  The  circuitry  which  de¬ 
velops  the  location  of  the  start  of  the 
next  instruction  by  adding  the  instruc¬ 
tion  word  length  to  the  initial  value  and 
to  the  running  total  after  each  instruc¬ 
tion. 

counter,  printing  —  The  printing  counter 
of  the  magnetic  tape  terminal  advances 
by  one  for  each  tape  block  transmitted 
or  received.  At  the  end  of  transmission, 
the  total  number  of  tape  blocks  for  the 
run  is  printed  automatically.  During  a 
run,  upon  the  detection  of  an  error 
block  when  receiving,  the  number  of 
that  tape  block  is  printed, 
counter,  program  —  Same  as  register  con¬ 
trol. 

counter,  program-addreis  —  A  register  in 
which  the  address  of  the  current  instruc¬ 
tion  is  recorded.  (Synonymous  with  in¬ 
struction  counter.) 

counter,  repeat  —  The  repeat  counter  is 
used  to  control  repeated  operations, 
such  as  block  transfer  and  repeated 
search  commands.  To  execute  a  re¬ 
peated  instruction  “k”  times,  the  repeat 
counter  must  be  loaded  with  “k”  prior 
to  the  execution  of  the  instruction.  A 
repeated  sequence  may  be  suspended  to 
process  an  interrupt,  with  circuitry  pro¬ 
viding  for  the  completion  of  the  re- 
eated  sequence  after  the  interrupt  has 
een  processed, 
counter,  reversible  —  When  the  number 
stored  in  a  counter  is  capable  of  being 
increased  or  decreased  according  to  the 
value  of  various  types  of  control  signals, 
the  counter  is  termed  reversible, 
counter,  ring  —  A  loop  of  bistable  ele¬ 
ments  interconnected  so  that  one  and 
only  one  is  in  a  specified  state  at  any 
given  time  and  such  that,  as  input  sig¬ 
nals  are  counted,  the  position  of  the  ele¬ 


ment  in  the  specified  state  moves  in  an 
ordered  sequence  around  the  loop. 

counter,  sequence  —  Same  as  register,  se¬ 
quence  control. 

counter,  step  —  A  counter  used  in  the 
arithmetical  unit  to  count  the  steps  in 
multiplication,  division,  and  shift  opera¬ 
tion. 

counter,  subsequence  —  A  specific  type  of 
instruction  counter  designed  to  step 
through  or  count  microoperations,  i.e., 
part  of  larger  operations. 

count  modulo-N  —  When  a  number  stored 
in  a  counter  reverts  to  zero  in  the  count¬ 
ing  sequence  after  reaching  a  maximum 
value  of  (N— 1),  the  counter  is  said  to 
count  modulo-N. 

count  zero  interrupt  —  An  interrupt  level 
that  is  triggered  when  an  associated 
(clock)  counter  pulse  interrupt  has  pro¬ 
duced  a  zero  result  in  a  clock  counter. 

coupled  computers  —  An  installation  in 
which  computers  are  joined  to  carry  out 
special  applications  such  as  two  com¬ 
puters  operating  in  parallel  and  used  as 
a  check  on  one  another,  or  when  they 
are  coupled  or  joined  so  that  the  off-line 
computer  is  programmed  to  watch  the 
on-line  computer  and,  if  needed,  switch 
operation  to  itself. 

coupler,  acoustic  —  A  device  that  converts 
electrical  signals  into  audio  signals,  en¬ 
abling  data  to  be  transmitted  over  the 
public  telephone  network  via  a  conven¬ 
tional  telephone  handset. 

coupling,  cross-talk  —  See  talk,  cross. 

CPM  —  Abbreviation  for  Cards  Per  Min¬ 
ute. 

CP/M  —  Abbreviation  for  Control  Pro¬ 
gram/Microcomputer. 

CPP  —  Abbreviation  for  Card-Punching 
Printer. 

cps  —  Abbreviation  for  both  “characters 
per  second”  and  “cycles  per  second.” 

CPU  —  Central  Processing  Unit.  The  cen¬ 
tral  processor  of  the  computer  system. 
It  contains  the  main  storage,  aritnmetic 
unit,  and  special  register  groups. 

CPU  card  —  An  assembly  consisting  of  a 
CPU  chip  and  the  extra  logic  elements 
required  to  provide  the  ability  to  trans¬ 
mit  data  between  the  CPU  chip  pins  and 
external  devices,  a  clock  that  generates 
timing  signals  used  by  the  CPU  chip, 
and  the  means  for  knowing  where  data 
is  to  be  read  and  where  data  must  be 
sent. 
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CPU  chip  — A  CPU  chip  may  be  visualized 
as  one  universal  chip  wnich  performs 
the  functions  of  numerous  individual 
chips.  The  CPU  chip  requires  two  sets 
of  input  signals  to  generate  one  set  of 
output  signals.  The  input  and  output 
signals  correspond  to  the  chip  inputs 
and  outputs.  The  instruction  signals  tell 
the  CPU  chips  which  individual  logic 
chip  to  emulate.  In  order  for  the  versa¬ 
tility  of  a  CPU  chip  to  be  useful,  it  must 
emulate  logic  equivalents  to  more  than 
one  chip. 

CPU  •l•lll•nts  —  The  principal  elements 
of  the  central  processing  unit  (CPU) 
control  the  interpretation  and  execu¬ 
tion  of  instructions.  Generally  they  in¬ 
clude  the  ALU,  timing  and  control,  ac¬ 
cumulator,  scratch-pad  memory, 
program  counter  (PC)  and  address 
stacK,  instruction  register  and  decode, 
parallel  data  and  i/o  bus,  and  memory 
and  i/o  control. 

CPU  expander  —  A  unit  designed  to  per¬ 
mit  a  user  to  run  several  types  of  soft¬ 
ware  on  a  single  system  without  modify¬ 
ing  the  software.  Some  of  the  first  units 
contained  8080,  Z-80,  and  6800  chips 
on  the  same  board,  with  four  PIAs  for 
control  and  several  multiplexers  and 
demultiplexers. 

CPU  handshaking  —  The  interaction  be¬ 
tween  the  CPU  and  various  peripheral 
devices.  For  example,  a  printer  might 
have  some  logic  to  designate  when  it  is 
ready  for  a  new  character,  or  the  CPU 
can  act  upon  several  status  conditions  of 
all  ranges  of  signals  from  i/o  devices. 

CPU  tlicas  —  CPU  slices  are  generally  2-  or 
4-bit  parts  of  a  CPU.  Users  must  define 
an  instruction  set  and  the  architecture 
which  executes  that  instruction  set,  then 
develop  the  interface  between  that  ar¬ 
chitecture  and  the  memory  containing 
the  control  program  and  the  i/o  system 
which  connects  into  devices,  and  then 
provide  a  system  package. 

CPU  tinia  —  The  actual  computational 
time  necessary  to  process  a  set  of  in¬ 
structions  in  the  arithmetic  and  logic 
units  of  the  computer. 

crash  —  A  breakdown,  i.e.,  an  event  in 
which  a  system  becomes  inoperative  or 
lost  in  a  loop,  or  is  blocked,  most  often 
due  to  a  hardware  failure  or  software 
malfunction.  For  example,  in  a  disk  sys¬ 
tem,  a  head  crash  concerns  an  acciden¬ 
tal  impact  of  the  read-write  head  on  the 
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disk  surface.  Each  peripheral  has  its  spe¬ 
cific  type  of  crash. 

credit-card  reader  —  A  microprocessor- 
based  card  reader  for  credit  authoriza¬ 
tion  and  security  applications.  It  can 
read  the  magnetic  stripe  imbedded  in 
most  major  credit  cards. 

crippled  leap-frog  test  —  A  variation  of 
the  leap-frog  test,  modified  so  that  it 
repeats  its  tests  from  a  single  set  of  stor¬ 
age  locations  rather  than  a  changing  set 
of  locations. 

criteria,  sequencing  (sorting)  —  The  field 
in  a  record  which  determines,  or  is  used 
for  determining,  the  sequence  of  rec¬ 
ords  in  a  file. 

criterion  —  A  value  used  for  testing,  com¬ 
paring,  or  judging,  e.g.,  in  determining 
whether  a  condition  is  plus  or  minus, 
true  or  false;  also,  a  rule  or  test  for  mak¬ 
ing  a  decision  in  a  computer  or  by  hu¬ 
mans. 

criterion,  cycle  —  See  cycle  criterion. 

critical  path  —  The  longest  time  path  in  a 
project  which  has  to  oe  done  as  quickly 
as  possible.  Because  the  overall  time  re¬ 
quired  to  complete  the  project  cannot 
be  less  than  that  requirecl  along  the  crit¬ 
ical  path,  it  requires  the  most  careful 
monitoring.  Any  delav  along  this  path 
causes  the  project  to  be  delayed,  while 
minor  delays  along  noncritical  paths  do 
not.  See  PERT  network. 

Critical  Path  Mothod  (CPM)  — The  XDS, 
CPM  package  offers  a  flexible  tool  for 
computer  users  requiring  a  project 
scheduling  and  process  evaluation  sys¬ 
tem.  The  XDS,  CPM  package  has  the 
following  features:  optimum  schedules 
can  be  developed,  including  total  pro¬ 
ject  duration  and  cost  constraints;  pro¬ 
cess  can  be  monitored  throughout  the 
project,  with  critical  paths  flagged  for 
attention  downstream;  change  and  cur¬ 
rent  status  information  can  be  incorpo¬ 
rated  easily  without  total  rescheduling; 
calendar  data,  including  holiday  effects, 
are  automatically  reported.  (XDS) 

critical  path  scheduling  —  A  monitoring 
system  that  continuously  checks  prog¬ 
ress  in  programming  needs  of  an  oper¬ 
ating  system  to  report  and  prevent  slip¬ 
page.  Reports  generated  by  this 
monitoring  of  computer  programming 
needs  in  which  jobs  to  be  done  are 
sorted  will  indicate  the  most  critical 
items  on  the  critical  path  of  the  com¬ 
puter. 
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CROM  —  Abbreviation  for  Control  Read 
Only  Memory.  A  specific  ROM  that  has 
been  designed  and  microprogrammed 
to  decode  control  logic,  it  is  a  major 
component  of  several  types  of  micro¬ 
processors. 

cross  assombler  —  A  program  run  on  one 
computer  for  the  purpose  of  translating 
instructions  for  a  dmerent  computer, 
crossbar  —  A  type  of  common  control 
switching  system  using  the  crossbar  or 
coordinate  switch.  Crossbar  switching 
systems  are  ideally  suited  to  data  switch¬ 
ing  due  to  their  low-noise  characteristic, 
and  they  can  be  equipped  for  Touch- 
Tone  dialing. 

cross-channol  swifchinq  —  This  optional 
feature  permits  direct  program  access  to 
attached  input/output  devices  through 
two  channels. 

crosschock  —  To  check  the  computing  by 
two  different  methods, 
cross  compiling/assombling  —  A  method 
in  which  an  existing  minicomputer, 
large  computer,  or  time-sharing  service 
can  be  used  to  write  and  debug  what  will 
become  a  microcomputer  program.  The 
advantage  is  that  the  designer  has  access 
to  all  of  the  conventional  peripherals, 
and  the  object  code  he  or  she  produces 
on  them  can,  in  the  final  stage,  be 
loaded  into  the  microcomputer  system, 
crossflro  —  Interference  from  one  tele¬ 
graph  circuit  to  another  telegraph  cir¬ 
cuit  or  into  telephone  circuits, 
crossfoot  —  1 .  The  addition  of  several 
horizontal  fields  of  information  from 
cards  or  across  a  document.  2.  To  add 
several  horizontal  fields  of  numeric  in¬ 
formation,  usually  for  checking  or  total¬ 
ing  purposes.  3.  The  process  whereby 
numbers  in  different  fields  of  the  same 
punch  card  are  added  or  subtracted  and 
the  result  punched  into  another  field  of 
the  same  card.  Or,  a  check  in  which  to¬ 
tals  secured  by  one  method  in  a  given 
problem  are  compared  with  totals  ob¬ 
tained  by  another  method.  The  totals 
should  be  equal  if  no  error  has  been 
made. 

crossfoatliif — ^  Crossfooting  is  the  addi¬ 
tion  and/or  subtraction  of  factors  in  a 
horizontal  spread  to  prove  processing 
accuracy.  It  can  be  used  on  a  payroll 
register  to  prove  that  the  final  totals  of 
net  pay  and  deductions  equal  the  final 
total  earnings;  this  provides  control  on 
report  preparation  as  well  as  calculating 
and  card-punching  operations.  In  post¬ 


ing  transactions  to  records  that  arc 
stored  in  a  computer  (e.g.,  accounts  re¬ 
ceivable),  crossfooting  is  used  to  prove 
the  accuracy  of  posting  either  as  each 
transaction  is  posted,  or  collectively  at 
the  end  of  the  run,  or  both, 
cross-program  —  A  specific  program  in 
software  development  in  whicn  a  pro¬ 
gram  for  computer  X  resides  (executes) 
on  computer  Y.  Used  for  tests,  program 
development,  simulations,  etc. 
cross-soctional  tosting  —  A  series  of  tests 
to  get  a  representative  sampling  of  sys¬ 
tem  performance.  These  tests  are  usu¬ 
ally  one-pass  tests  such  as  an  acceptance 
test. 

croii  software  —  Software  that  lets  users 
develop  programs  for  a  target  computer 
on  a  host  computer. 

cross  fracking  —  A  crosslike  array  of  bright 
dots  on  the  display,  used  for  locating 
points  and  lines  or  for  drawing  curves, 
cross-validation  —  The  verification  of  re¬ 
sults  by  replicating  an  experiment 
under  independent  conditions, 
crowding,  character  —  The  reduction  of 
the  time  or  space  interval  on  magnetic 
tape  between  characters, 
crt  —  Abbreviation  for  Cathode-Ray 
Tube. 

crt,  beam-penetration  —  There  are  two 
types  of  color  ert’s — monochrome  and 
full  color.  Monochrome  ert’s  rely  on 
color  phosphors,  and  more  than  one 
color  is  possible  on  a  crt  screen  by  layer¬ 
ing  phosphors.  Different  colors  appear 
one  at  a  time,  depending  on  anode  po¬ 
tential — how  far  the  electron  beam 
penetrates  the  phosphor  layers.  This 
technique  for  producing  color  is  called 
beam  penetration. 

crt  function  koy  —  A  key  on  a  crt  terminal 
that,  when  depressed,  transmits  a  signal 
to  the  computer  which  can  be  equated 
to  a  prestored  typewriter  message  of 
many  strokes.  Special  consoles  of  vari¬ 
ous  types  have  been  developed  for  par¬ 
ticular  users.  Examples  are  airline 
agent’s  sets,  badge  readers,  and  stock¬ 
broker’s  inquiry  consoles, 
crt  highlighting  —  A  display  capability 
used  for  distinguishing  between  vari¬ 
able  data  and  protected  data  such  as 
field  labels  or  error  messages.  This  can 
be  done  by  blinking,  underlining,  or 
varying  the  intensity  of  the  characters, 
erf  inquiry  ditiilay  —  Information  is  placed 
into  the  computer  through  the  alphanu- 
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Crt  terminal. 


meric  keyboard  and  is  simultaneously 
displayed  on  its  crt.  The  unit  then  dis¬ 
plays  a  reply  to  the  inquiry  on  its  screen, 
crt  looder/monitor  —  A  system  by  which 
each  contact  in  the  control  circuit  is  dis¬ 
lay  ed  on  a  crt  as  entered  from  the  key- 
oard,  providing  immediate  verification 
of  the  program  and  permitting  editing 
and  correction.  Entire  memory  pro¬ 
grams  can  be  stored  on  magnetic-tape 
cassettes  or  punched  tape  Tor  use  in 
verification,  dumping  ana  reloading,  or 
programming  other  controllers, 
crt,  raster  scan  —  A  display  in  which  the 
screen  is  scanned  line  by  line  and  the 
information  on  the  screen  is  refreshed 
60  times  per  second.  Storage  terminals, 
on  the  other  hand,  require  no  refresh¬ 
ing;  a  storage-tube  unit  retains  its  image 
until  the  entire  screen  is  cleared  or  por¬ 
tions  of  the  display  are  altered  with  a 
light  pen. 

crt  storage  —  See  storage,  electrostatic, 
crt  terminal  —  The  basic  crt  terminal  con¬ 
sists  of  a  display  monitor,  a  control  unit, 
a  controller,  and  a  keyboard.  A  printer, 
the  communications  interface,  and 
other  peripherals  can  also  be  added. 
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crt  terminal,  intelligent  —  A  crt  terminal 
that  is  equivalent  functionally  to  a  mini¬ 
computer,  although  not  as  powerful  as 
one.  A  fully  intelligent  terminal  has  a 
programmable  i/o  capability  and  acts 
more  as  a  data  collection  and  manipula¬ 
tion  facility  than  a  mere  input  device  to 
the  host.  It  can  be  used  to  execute  com¬ 
paratively  complex  editing  functions, 
such  as  table  look-up,  character  check¬ 
ing,  data  extension,  and  input  accumu¬ 
lation. 

cryogenic  element  —  Various  high  speed 
circuits  which  use  the  superconductivity 
characteristics  of  materials  operating  at 
or  near  absolute  zero  temperatures. 

cryogenic  memory  —  Same  as  cryogenic 
storage. 

cryogenics  —  The  study  and  use  of  devices 
utilizing  properties  of  materials  near  ab¬ 
solute  zero  in  temperature.  At  these 
temperatures  large  current  changes  can 
be  obtained  from  relatively  small  mag¬ 
netic-field  changes. 

cryogenic  storage  —  This  type  of  storage 
depends  for  its  operation  on  the  prop¬ 
erties  of  specific  materials,  which  can 
become  superconductive  when  their 


cryostat 

temperatures  fall  below  certain  very  low 
temperatures.  Since  superconductors 
have  zero  resistance,  they  have  the  abil¬ 
ity  to  maintain  or  store  a  current  perma¬ 
nently. 

cryostat  —  A  device  that  uses  evaporative 
and  condensing  cycles  to  achieve  ex¬ 
tremely  low  temperatures  and  is  often 
used  to  liquify  gases. 

cryotron  —  A  device  utilizing  properties 
assumed  by  metals  at  near  Asolute  zero 
temperature  so  that  large  current 
changes  can  be  obtained  by  relatively 
small  magnetic-field  changes. 

CSL  —  Abbreviation  for  Computer  Sensi¬ 
tive  Language. 

CTG  —  Abbreviation  for  Conditional 
Transfer  of  Control. 

cue  —  An  instruction,  address,  or  miscel¬ 
laneous  statement  containing  a  key  used 
to  initiate  entry  into  a  closed  subroutine 
at  a  specified  entry  point. 

cumulative  indexing  —  See  indexing,  cu¬ 
mulative. 

current-instruction  register  —  The  control 

section  register  that  contains  the  in¬ 
struction  currently  being  executed  after 
it  is  brought  to  the  control  section  from 
memory.  Also  called  instruction  regis¬ 
ter. 

current  time  —  See  time,  real. 

cursor  —  A  position  indicator  employed  in 
a  display  on  a  video  terminal  to  indicate 
a  character  to  be  corrected  or  a  position 
in  which  data  is  to  be  entered.  On  some 
terminals,  the  cursor  can  be  moved 
around  freely,  but  usually  the  move¬ 
ments  are  more  restricted.  Typical  cur¬ 
sors  include  a  line  under  the  character 
at  hand,  a  nondestructive  blinking  white 
block,  and  a  white  block  on  which  an 
existing  character  on  the  screen  is  re¬ 
versed.  Typical  cursor  keyboard  com¬ 
mands  are  up,  down,  left,  right,  home, 
and  return  left  to  next  line  on  new  line 
command.  With  the  up,  down,  left,  and 
right  keys,  there  is  usually  a  repeating 
feature  for  rapid  long-distance  cursor 
movement.  Wnen  cursor  control  keys 
are  not  enough,  other  interactive  con¬ 
trol  devices  are  sometimes  available  as 
options.  These  include  a  joystick,  a  light 
pen,  a  trackball,  and  a  set  of  thumb¬ 
wheel  controls.  These  techniques  are 
most  useful  on  graphic  terminals. 

curve  ^ — The  graphical  representation  of 
the  relationship  between  two  variables 
(line,  points,  bar  graphs,  histograms). 


cycle 

curve  fitting  —  See  compaction,  curve 

fitting. 

curve  follower  —  A  peripheral  unit  which 
reads  data  that  is  represented  in  graphs. 

curve-pottern  compaction  —  See  compac¬ 
tion,  curve  fitting. 

customer  engineering  section  —  Those 
pieces  or  sections  of  equipment  which 
remain  unavailable  to  programmers  or 
operators  but  which  are  intended  for  ex¬ 
clusive  use,  maintenance,  or  operations 
by  the  engineers  employeci  by  the 
equipment  manufacturer. 

custom  1C  —  An  integrated  circuit  manu¬ 
factured  to  a  specific  customer’s  design 
and  specifications.  Most  often,  high  de¬ 
velopment  costs  restrict  custom  chips  to 
users  of  very  large  volumes  in  order  to 
write  that  cost  off  over  many  devices. 
Games,  appliances,  and  so  on  are  often 
controlled  by  custom  chips. 

custom  softwaro  —  Programs  designed 
specifically  to  meet  one  user’s  particular 
requirements. 

CUTS  —  Acronym  for  Cassette  User  Tape 
System. 

cyborculturo  —  A  composite  word  derived 
from  cybernetics  and  culture. 

cybornotics  —  The  field  of  technology  in¬ 
volved  in  the  comparative  study  of  thie 
control  and  intracommunication  of  in- 
formation-handling  machines  and  ner¬ 
vous  systems  of  animals  and  man  in 
order  to  understand  and  improve  com¬ 
munication. 

cycia  —  1 .  A  self-contained  series  of  in¬ 
structions  in  which  the  last  instruction 
can  modify  and  repeat  itself  until  a  ter¬ 
minal  condition  is  reached.  The  produc¬ 
tive  instructions  in  the  loop  generally 
manipulate  the  operands,  whue  book¬ 
keeping  instructions  modify  the  produc¬ 
tive  instructions  and  keep  count  of  the 
number  of  repetitions.  A  loop  may  con¬ 
tain  any  numoer  of  conditions  for  termi¬ 
nation.  The  equivalent  of  a  loop  can  be 
achieved  by  the  technique  of  straight- 
line  coding,  whereby  the  repetition  of 
productive  and  bookkeeping  operations 
IS  accomplished  by  explicitly  writing  the 
instructions  for  each  repetition,  z.  A 
nonarithmetic  shift  in  which  digits 
dropped  off  at  one  end  of  a  word  are 
returned  at  the  other  end  in  circular 
fashion,  e.g.,  cycle  left  and  cycle  right.  3. 
An  occurrence,  phenomenon,  or  inter¬ 
val  of  space  or  time  that  recurs  regularly 
and  in  the  same  sequence,  e.g.,  the  in- 
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tcrval  required  for  completion  of  one 
operation  in  a  repetitive  sequence  of 
operations.  4.  To  repeat  a  set  of  opera¬ 
tions  a  prescribed  number  of  times  in¬ 
cluding,  when  required,  supplying  nec¬ 
essary  address  changes  by  arithmetical 
processes  or  by  means  of  a  hardware 
device,  such  as  a  cycle  counter,  B-box, 
or  index  register. 

cycio  availability  —  That  specific  time  pe¬ 
riod  during  which  stored  information 
can  be  read. 

cycle  count  —  The  increase  or  decrease  of 
the  cycle  index  by  a  unit  or  by  an  arbi¬ 
trary  integer. 

cycle  counter  —  The  accumulator  or 
counter  of  a  cycle  index, 
cycle  criterion  —  1 .  The  number  of  times  a 
cycle  is  to  be  repeated.  2.  The  register 
in  which  that  number  is  stored, 
cycled  interrupt  —  The  change,  by  se¬ 
quence  or  specific  operation  cycle  of 
control,  to  the  next  or  specific  function 
in  a  predetermined  manner  or  order, 
cycle,  execution  —  That  portion  of  a  ma¬ 
chine  cycle  during  which  the  actual  exe¬ 
cution  of  the  instruction  takes  place. 
Some  operations  need  a  large  number 
of  these  cycles  to  complete  the  opera¬ 
tion,  and  the  normal  instruction/opera¬ 
tion  alteration  will  be  held  up  during 
this  time. 

cycio,  grandfathor  —  The  period  during 
which  magnetic-tape  records  are  re¬ 
tained  before  reusing,  so  that  records 
can  be  reconstructed  in  the  event  of  loss 
of  information  stored  on  a  magnetic 
tape. 

cycio,  in  octien  —  The  complete  operation 
performed  on  data.  Includes  basic  steps 
of  origination,  input,  manipulation,  out¬ 
put,  and  storage. 

cycio  indox  —  The  number  of  times  a  cycle 
has  been  executed,  or  the  difference  or 
negative  of  the  difference  between  the 
number  that  has  been  executed  and  the 
number  of  repetitions  desired, 
cycio,  instruction  —  The  steps  involved  in 
the  processing  of  an  instruction, 
cycio,  intormodiato  —  An  unconditional 
branch  instruction  may  address  itself, 
i.e.,  a  branch  command  is  called,  ex¬ 
ecuted,  and  a  cycle  is  set  up,  which  may 
be  used  for  stopping  a  machine, 
cycio,  machino  —  The  shortest  period  of 
time,  in  the  operation  of  a  digital  com¬ 
puter,  for  a  sequence  of  events  to  repeat 
Itself. 


cycle,  major —  1.  The  maximum  access 
time  of  a  recirculating  serial  storage  ele¬ 
ment.  2.  A  number  of  minor  cycles, 
cycle,  memory  —  1 .  The  process  of  read¬ 
ing  and  restoring  information  in  main 
memory.  2.  The  time  required  to  com¬ 
plete  this  process. 

cycle,  minor  —  The  time  interval  between 
the  appearance  of  corresponding  parts 
of  successive  words  in  a  storage  device 
which  provides  serial  access  to  storage 
positions. 

cycle,  null  —  The  time  necessary  to  cycle 
through  a  program  without  introducing 
data.  This  establishes  the  lower  bound 
for  program  processing  time, 
cycle  reset  —  The  return  of  a  cycle  index 
to  its  initial  or  some  preselected  condi¬ 
tion. 

cycle,  search  —  The  sequence  of  events  or 
time  interval  needed  for  the  occurrence 
of  a  fixed  number  of  events  required  to 
complete  a  single  search  operation, 
such  as  carrying  out  a  comparison, 
cycle  shift  —  Removal  of  the  digits  of  a 
number  (or  characters  of  a  word)  from 
one  end  of  a  number  or  word  and  their 
insertion,  in  the  same  sequence,  at  the 
other  end. 

cycle  stealing  —  A  condition  in  which  the 
processor  allows  the  direct  memory  ac¬ 
cess  controller  to  take  control  of  the  sys¬ 
tem  bus  while  the  processor  is  doing 
internal  work. 

cycle-stealing  data  acquisition  —  See  data 
acquisition,  cycle-stealing, 
cycle,  storage  —  A  periodic  sequence  of 
events  occurring  when  information  is 
transferred  to  or  from  the  storage  de¬ 
vice  of  a  computer.  Storing,  sensing, 
and  regeneration  form  parts  of  the  stor¬ 
age  sequence. 

cycle  time  —  The  interval  between  the  call 
for,  and  the  delivery  of,  information 
from  a  storage  unit  or  device, 
cycle  time,  processor  —  The  computer  can 
be  divided  into  three  main  sections: 
arithmetic  and  control,  input/output, 
and  memory.  The  arithmetic  and  con¬ 
trol  section  carries  out  the  directives  of 
the  program.  The  calculations,  routing 
of  information,  and  control  of  other  sec¬ 
tions  occur  in  this  part  of  the  central 
processor.  All  information  going  in  and 
out  of  the  central  processor  is  handled 
by  the  i/o  section.  It  also  controls  the 
operation  of  all  peripheral  equipment. 
Tne  memory  section  is  the  heart  of  the 
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central  processor;  it  provides  temporary 
storage  for  data  and  instructions.  Be¬ 
cause  of  its  importance,  the  total  cycle 
time  of  the  memory  is  the  main  deter¬ 
mining  factor  in  the  overall  speed  of  the 
processor. 

cycle  time,  storage  (in  microseconds)  — 

For  main  storage,  the  total  time  to  read 
and  restore  one  storage  word.  For  disk 
or  other  random  storage,  the  total  time 
for  one  revolution. 

cycle,  work  —  Fhe  time  necessary  for  a  se¬ 
quence  of  events,  steps,  or  operations 
required  for  tasks. 

cyclic  code  —  See  code,  cyclic. 

cyclic  code  (permuted)  —  Same  as  code,  cy¬ 
clic. 

cyclic  feeding  —  A  system  used  by  charac¬ 
ter  recognition  readers,  in  which  each 
individual  input  document  is  issued  to 
the  document  transport  at  a  predeter¬ 
mined  and  constant  rate. 

cyclic  redundancy  check  —  Abbreviated 
CRC.  A  polynomial  division  of  the  bit 
stream  by  a  CRC  polynomial.  The  divi¬ 
dend  polynomial  is  initially  preset  to  0, 
and  the  Is  and  Os  of  the  data  stream 
become  the  coefficients  of  the  dividend 


DAB  —  Abbreviation  for  display  assign¬ 
ment  bits,  and  for  display  attention  bits. 

dagger  operation  —  Same  as  gate,  NAND. 

daisy  chain  —  Refers  to  a  specific  method 
of  propagating  signals  along  a  bus.  This 
method  is  often  used  in  applications  in 
which  devices  not  requesting  a  daisy- 
chained  signal  respond  by  passing  a  sig¬ 
nal  on.  In  practice,  the  first  device  re¬ 
questing  the  signal  responds  to  it  by 
performing  an  action  and  breaks  the 
daisy-chained  signal  continuity.  The 
daisy-chain  scheme  permits  assignment 
of  device  priorities  based  on  the  electri¬ 
cal  position  of  the  device  along  the  bus 
(some  systems). 

daisy-chain  bus  —  A  daisy-chain  bus  is 
very  similar  to  the  party  line,  except  that 
the  connections  are  made  in  serial  fash¬ 
ion.  Each  unit  can  modify  the  signal  be¬ 
fore  passing  it  on  to  the  next  device. 


polynomial.  Fhe  division  uses  subtrac¬ 
tion  modulo  2  (no  carries),  and  the  re¬ 
mainder  is  transmitted  as  the  error 
check  field.  Fhe  receiving  station  com¬ 
pares  the  transmitted  remainder  with  its 
own  computed  remainder,  and  an  equal 
condition  indicates  that  no  error  has  oc¬ 
curred.  Fhe  polynomial  value  depends 
on  the  protocol  and  code  set  being 
used. 

cyclic  shift  —  See  shift,  circular, 
cyclic  storage  —  Same  as  storage,  circulat¬ 
ing. 

cycling,  tape  —  An  updating  procedure 
which  creates  a  new  tape  hie. 
cylinder  —  For  disk  units  with  multiple 
read-write  heads,  all  of  the  data  tracks 
under  the  read-write  heads  can  be  ac¬ 
cessed  without  mechanical  movement 
of  the  heads.  If  each  disk  surface  has  one 
read-write  head,  the  tracks  under  them 
can  be  thought  of  as  a  cy  linder  consist¬ 
ing  of  one  track  from  each  disk, 
cylinder  concept  —  1  he  concept  that  data 
on  all  tracks  above  and  below  the  one 
currently  being  used  is  available  by 
merely  switching  read/write  heads.  Al¬ 
lows  access  to  large  amounts  of  infor¬ 
mation  with  no  extra  movement  of  the 
access  device. 


This  approach  is  used  mainly  for  signals 
relatea  to  interrupts  or  polling  circuits. 
Whenever  a  device  requires  service,  it 
blocks  the  signal.  A  priority  is  thus  es¬ 
tablished,  since  the  devices  that  are 
closest  to  the  microprocessor  usually 
have  the  first  chance  to  request  service. 

doity-chain  dovico  priority  —  On  some 
systems,  device  priority  is  determined 
by  the  position  of  the  module  in  the 
computer  backplane.  A  signal  passes 
through  each  module  in  turn  forming  a 
“daisy  chain”  through  them.  The  closer 
a  module  is  to  the  processor,  the  higher 
its  hardware  priority  in  the  daisy  chain. 
The  priority  chaining  scheme  requires 
that  there  be  no  empty  slots  between 
modules,  as  this  would  break  the  chain. 

daity-chaining  terminal  —  Daisy-chaining 
is  generally  the  same  as  multidropping, 
except  that  often  no  modems  are  used; 
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DAS 


data  bata  administrator 


however,  the  terminals  share  the  same 
data  link.  The  data  link  comes  from  the 
computer,  goes  to  the  first  terminal, 
comes  out  of  the  first  terminal  and  on  to 
the  second  terminal,  etc.  All  terminals 
share  the  same  data  link  and  the  same 
computer  port. 

DAS  —  Abbreviation  for  digital-analog 
simulator. 

DASD  (diroct  accost  storage  devices)  — 

See  storage,  direct  access. 

data  —  1 .  A  general  term  used  to  denote 
any  or  all  facts,  numbers,  letters  and 
symbols  that  refer  to  or  describe  an  ob¬ 
ject,  idea,  condition,  situation,  or  other 
factors.  It  connotes  basic  elements  of 
information  which  can  be  processed  or 
produced  by  a  computer.  Sometimes 
data  are  considered  to  be  expressible 
only  in  numerical  form,  but  information 
is  not  so  limited.  (Related  to  informa¬ 
tion.)  2.  Plural  of  the  term  datum.  Col¬ 
lectively  used  to  designate  alphabetic  or 
numeric  material  serving  as  a  basis  of 
discussion. 

data  abova  vaice  (DAV)  —  A  transmission 
system  which  carries  digital  data  on  a 
portion  of  the  microwave  radio  spec¬ 
trum  above  the  frequency  used  for  voice 
transmission. 

data  acquisition  — Process  data  are  ac¬ 
quired  by  the  data  acquisition  (DA)  sys¬ 
tem,  converted  into  digital  information, 
and  printed  to  provide:  (a)  operating 
records  for  accounting  and  supervisory 
purposes,  or  (b)  a  record  of  experimen¬ 
tal  data. 

data  acquisition  and  control  systom  (DAC) 

—  The  system  is  designed  to  handle  a 
wide  variety  of  real-time  applications, 
process  control,  and  high-speed  data  ac¬ 
quisition.  Each  system  is  individually 
tailored  with  modular  building  blocks 
that  are  easily  integrated  to  meet  spe¬ 
cific  system  requirements.  A  large  fam¬ 
ily  of  real-time  process  input/output 
(i/o)  devices  is  included,  such  as  analog 
input,  analog  output,  contact  sense,  and 
contact  operate,  as  well  as  data  process¬ 
ing  i/o  units,  such  as  magnetic  tape,  disk 
storage,  line  printer,  graph  plotter, 
card,  and  paper  tape  input  and  output. 
Data  are  received  and  transmitted  on 
either  a  high-speed  cycle-steal  basis  or 
under  program  control,  depending  on 
the  intrinsic  data  rate  of  the  i/o  device. 

derta  acquiiitioii,  cyclo-ifaaling  —  The  dis¬ 
play  receives  data  and  control  words 
from  the  memory  unit  via  the  data-break 
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channel.  The  data-break  channel  is  a 
high-speed,  direct-access  channel  that 
passes  words  to  the  program  in  execu¬ 
tion. 

data-acquisition  tystam  —  A  system  de¬ 
signed  to  gather  data  from  multiple  re¬ 
mote  locations  at  a  certain  computing 
facility. 

data-adapter  unit  (communications)  — 

rhe  data-adapter  unit  greatly  expands 
the  input/output  capabilities  of  the  sys¬ 
tem.  It  provides  direct  connection  of  a 
variety  of  remote  and  local  external  de¬ 
vices  to  a  system.  Fhese  devices  include 
the  data-collection  system,  the  data- 
communication  system,  process-com¬ 
munication  system,  telegraph  terminals, 
telemetry  terminals,  and  control  and 
data-acquisition  equipment. 

data  administrator  —  A  high  ranking 
member  of  management  responsible  for 
future  information  needs.  1  he  data  ad¬ 
ministrator  is  not  responsible  for  the 
design  or  maintenance  of  any  particular 
data  base,  but  is  more  concerned  with 
the  purity  and  quality  as  well  as  the 
value  of  the  information  as  a  corporate 
resource. 

data,  analog  —  The  physical  representa¬ 
tion  of  information  so  that  the  represen¬ 
tation  bears  an  exact  relationship  to  the 
original  information.  The  electrical  sig¬ 
nals  on  a  telephone  channel  are  an  ana¬ 
log-data  representation  of  the  original 
voice. 

data  array  —  A  representation  of  data  in 
the  form  of  signs  and  symbols  as  re¬ 
corded  on  tape,  cards,  etc. 

data  bank  —  A  collection  of  data  pertain¬ 
ing  to  a  given  subject  or  application. 
Many  data  banks  are  organized  by  and 
manipulated  through  data  base  man¬ 
agement  systems,  but  this  is  not  neces¬ 
sarily  the  true  use. 

data  bata  —  A  typical  data  base  is  a  vast 
and  coniinuousV  updated  file  of  infor¬ 
mation,  abstracts,  or  references  on  a 
particular  subject  or  subjects.  On-line 
data  bases  are  designed  so  that  by  using 
subject  headings,  key  words,  key 
phrases,  or  authors,  users  can  quickly 
and  economically  search  for,  sort,  ana¬ 
lyze  and  print  out  data  on  their  termi¬ 
nal. 

data  bate  adminittrator  —  An  individual 
who  is  in  charge  of  controlling  the  con¬ 
tent,  design,  and  use  of  one  or  more 
data  bases  to  avoid  uncontrolled  redun¬ 
dancies  and  to  enhance  development. 


data  bate  componantt 


data  but  cempanentt 


Programmers  and  analysts  access  this 
person  to  request  new  or  different  infor¬ 
mational  content  in  the  data  base.  I'he 
data  base  administrator  coordinates  the 
needs  and  modifies  the  logical  and/or 
physical  structure  of  the  data  base  to 
achieve  the  highest  overall  efficiency, 
rhis  person  reports  to  the  data  adminis¬ 
trator  who  is  responsible  for  all  of  the 
company’s  informational  corporate  re¬ 
sources. 

data  bate  componanti  —  I’he  basic  com¬ 
ponents  to  be  dealt  with  include:  data 
entities,  data  attributes,  logical  relation¬ 
ships,  documentation,  data  modeling, 
data  events  and  functions,  access  paths 
and  response  requirements,  ana  ad¬ 
ministration  analysis. 

data  base  control  —  A  data  base  is  a  multi¬ 
file,  logically  unified  data  structure 
created,  loaded  and  maintained  by  a 
data  management  .system.  A  more  spe¬ 
cific  and  highly  organized  and  defined 
structure  than  a  data  bank. 

data  bate  hierarchy  —  On  some  systems 
the  hierarchy  of  data  structures  is  di¬ 
vided  into  .segments,  records,  fields,  and 
so  on.  On  one  type  the  data  structure 
consists  of  records  divided  into  seg¬ 
ments  which  are  divided  into  fields.  A 
unique  alphanumeric  name  (symbolic 
name)  is  assigned  to  each  field,  and  a 
field  may  be  further  subdivided  by 
defining  it  more  than  once  within  a  sin- 
le  file  definition,  e.g.,  4-byte  field  can 
e  divided  into  two  2-byte  subfields, 
each  with  a  different  name.  Each  seg¬ 
ment  is  assigned  key  items  at  the  defini¬ 
tion  time,  indicating  those  fields  which 
define  the  segment  to  its  parent  seg¬ 
ment,  on  these  systems. 

data  base  language  —  A  typical  data  base 
language  (DEL)  is  much  like  COBOL  in 
that  it  is  structured  and  higher  level,  but 
is  designed  for  a  multitasking  interac¬ 
tive  data  base  environment.  One  type  of 
DEL  is  comprised  of  two  sections:  a 
variable  section  which  defines  task  con¬ 
stants  and  working  storage;  and  a  proce¬ 
dure  section  with  88  instructions  that 
cover  the  full  range  required  for  opera¬ 
tion  of  a  business  system.  These  include 
normal  procedure  statement  plus  pro¬ 
cedure  control,  program  to  program 
communication,  and  utilities. 

data  bate  managamanf  —  A  systematic 
approach  to  storing,  updating,  and  re¬ 
trieval  of  information  stored  as  data 


items,  usually  in  the  form  of  records  in 
a  file,  where  many  users,  or  even  many 
remote  installations,  will  use  common 
data  banks. 

data  bate  managamant  and  reporting,  time 
sharing  —  See  time  sharing,  data  base 
management  and  reporting. 

data  bate  management  system  —  A  soft¬ 
ware  product  that  controls  a  data  struc¬ 
ture  containing  interrelated  data  stored 
so  as  to  optimize  accessibility,  control 
redundancy,  and  offer  multiple  views  of 
the  data  to  multiple  application  pro¬ 
grams.  Data  base  management  systems 
also  implement  data  independence  to 
varying  degrees.  Utilities,  multipro¬ 
gramming  capabilities  and  the  sophisti¬ 
cation  of  the  data  dictionary  vary  with 
different  products  and  vendors. 

data  base  storage  structures,  access  — 
Storage  structures  include:  direct,  indi¬ 
rect,  and  those  with  symbolic  pointers. 
Other  types  are  flat,  sorted,  and  chained 
files.  Methods  of  access  include:  se¬ 
quential  (physical,  logical,  indexed),  di¬ 
rect  (random,  indexed,  inverted  list, 
secondary  index),  and  indirect  (via  par¬ 
ent,  sibling,  descendant). 

data,  biased  —  A  distribution  of  records 
in  a  file  which  is  nonrandom  with  re¬ 
spect  to  the  sequencing  or  sorting  crite¬ 
ria.  Biased  data  affects  sorting  time,  de¬ 
pending  on  the  technique  used  during 
the  first  pass  on  the  data. 

data  buffer  —  Same  as  buffer. 

data  buffer  register  —  Refers  to  a  tempo- 
rarv  storage  register  in  a  CPU  or  a  pe¬ 
ripheral  device  capable  of  receiving  or 
transmitting  data  at  different  i/o  rates. 
Data  buffer  registers  are  most  often  po¬ 
sitioned  between  the  computer  and 
slower  system  components,  allowing 
data  to  now  at  the  computer’s  estab¬ 
lished  input-output  rate. 

data  bus  camponants  —  A  typical  system 
data  bus  is  composed  oi  three  signal 
buses.  An  example  is  a  data  bus  that 
consists  of  16  bidirectional  data  lines. 
The  timing  bus  provides  the  basic  sys¬ 
tem  clocks  as  well  as  address  and  data 
strobes  which  indicate  when  data  is  valid 
on  the  bus.  The  control  bus  provides  a 
priority  system  for  bus  access,  signals  to 
indicate  whether  the  current  transaction 
is  a  read  or  write  from  memory  or  a 
peripheral,  an  extended  cycle  signal, 
and  a  response  line  to  indicate  that  a 
peripheral  device  has  accepted  an  order 
sent  over  the  system  bus. 
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dota  copture,  direct 

data  coptura,  diract  —  A  technique  em¬ 
ployed  in  cash  registers  or  on  sales  slips 
whereby  customer  account  numbers, 
the  amount  of  the  purchase,  and  other 
information  are  automatically  recorded, 
read  by  an  optical  reading  device,  and 
sent  to  the  computer  to  be  processed. 
Its  use  permits  the  generation  of  more 
timely  and  accurate  transaction  data, 
data  captura,  POS  —  A  method  employed 
by  point-of-sales  terminals  whereoy  cus¬ 
tomer  account  numbers,  the  amount  of 
the  purchase,  and  other  information  are 
automatically  recorded,  and  sent  to  the 
computer  to  be  processed, 
data  capture,  speech  synthesis  —  Any 
method  of  using  speech  as  a  direct  form 
of  data  input. 

data  carrier  —  The  selected  medium  used 
to  transport  or  carry  (communicate) 
data  or  information.  Punched  cards, 
magnetic  tapes,  and  punched  paper 
tapes  are  examples.  Most  often  cfata  is 
easily  transported  independently  of  the 
devices  used  in  reading  or  interpreting 
such  data  or  information, 
data  call  —  The  smallest  unit  of  data 
which  cannot  be  further  subdivided 
such  as  a  magnetic  bit. 
data  chaining  —  The  gathering  (or  scat¬ 
tering)  of  information  within  one  physi¬ 
cal  record,  from  (or  to)  more  than  one 
region  of  memory,  by  means  of  succes¬ 
sive  i/o  commands. 

data  channel  —  The  bidirectional  data 
path  between  the  i/o  devices  and  the 
main  memory  in  a  digital  computer 
that  permits  one  or  more  i/o  opera¬ 
tions  to  happen  concurrently  with  com¬ 
putation. 

data  channel  multiplexer  —  The  multi¬ 
plexer  option  expands  the  data-break 
facilities  of  the  computer  to  allow  large 
numbers  of  input/output  devices  to 
transfer  data  airectly  with  the  main 
memory,  via  the  memory  buffer  regis¬ 
ter.  Simultaneous  data-treak  requests 
are  serviced  by  the  multiplexer  accord¬ 
ing  to  prewired  priority, 
data  chip  (micreprocettor  chip  set)  — 
The  data  chip,  in  some  systems,  con¬ 
tains  the  data  paths,  logic,  arithmetic 
logic  unit  (ALU),  processor  status  bits, 
and  registers.  On  some  systems,  regis¬ 
ters  indude  general  registers  and  an  in¬ 
struction  register.  The  user’s  program 
has  access  to  all  registers  and  processor 
status  (PS)  bits.  In  some  microprocessor 
chip  sets,  all  instructions  enter  this  chip 
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dafa-collection  system 

via  the  bus.  Data  and  addresses  to  and 
from  this  type  microprocessor  are  also 
transferred  to  and  from  the  processor 
over  the  bus. 

data  circuit,  transmitted  —  Signals  on  this 
circuit  are  originated  by  the  data  termi¬ 
nal  equipment  for  transmission  on  the 
data  communication  channel.  Fhis  cir¬ 
cuit  is  not  required  for  receive-only  ser¬ 
vice. 

data-code  conversion  —  I’he  translation 
of  alphanumeric  data  into  a  form  ac¬ 
ceptable  to  the  computer.  This  is  usu¬ 
ally  done  by  the  computer  itself  during 
the  input  of  the  data. 

data  code,  numeric  —  A  digital  code  used 
to  represent  numerals  and  some  special 
characters. 

data  collection  —  The  act  of  bringing  data 
from  one  or  more  points  to  a  central 
point. 

doto  collection  and  analysis  —  Process 
data  are  collected  by  the  P-C  (proces¬ 
sor-controller)  for  mathematical  analy¬ 
sis.  Current  performance  figures  are 
compared  witn  those  obtained  in  the 
past,  and  the  results  are  printed  for  pro¬ 
cess  analysis  and  management  evalua¬ 
tion. 

dota  collection,  foctory  —  See  data  collec¬ 
tion  stations. 

data  collection  stotions  —  Devices  in¬ 
stalled  on  production  floors  which 
allow  a  company  to  collect  detailed 
data  about  trie  lime  employees  have 
worked  on  each  job,  for  payroll  pur¬ 
poses.  When  an  employee  starts  or 
stops  work  on  a  job,  he  punches  in  or 
out  at  the  nearest  data  collection  sta¬ 
tion.  His  employee  number,  the  job 
number,  and  the  time  are  recorded  on 
a  punched  paper  tape  in  the  machine 
to  form  computer-readable  records  of 
employee  lime  by  job. 

data-collection  system  —  This  system 
gathers  manufacturing  information 
from  electronic  in-plant  reporting  sta¬ 
tions  and  transmits  it  directly  to  the 
computer.  The  information  is  pro¬ 
cessed  as  it  is  received.  Reports  can  be 
produced  which  indicate,  for  example, 
job  cost  or  machine  utilization.  Infor¬ 
mation  can  enter  the  processor  in  sev¬ 
eral  ways,  including  punched  card,  plas¬ 
tic  badge,  keyboard,  or  data  cartridge. 
The  latter  logs  production  data  on  a 
pocket-sized  recording  device  that  the 
employee  maintains  at  his  work  station. 


dota  communication 


dofo  connoctor 


data  communication  —  The  transmission 
of  the  representation  of  information 
from  one  point  to  another, 
dato  communicotiont  basic  systom  typos 

—  Various  different  basic  classes  in¬ 
clude:  telephone  line,  satellite,  packet 
switching,  microwave,  distributed  data 
base,  distributed  processing,  transac¬ 
tion  driven,  data  staging,  memory 
queuing/disk  queuing,  message  switch¬ 
ing,  and  others. 

data  communications  buffor  —  Enables  ad¬ 
dressable  hard  copy  printers  to  operate 
at  different  speeds  independently  of 
communications  line  speeds, 
dota  communicotions  control  unit  —  The 
unit  that  scans  the  central  terminal  unit 
buffers  for  messages,  and  transfers 
them  to  the  central  processor, 
dota  communicotions  oquipmont  —  The 
data  communication  process  generally 
requires  at  least  five  elements;  a  trans¬ 
mitter  or  source  of  information;  a  mes¬ 
sage;  a  binary  serial  interface;  a  commu¬ 
nication  channel  or  link;  and  a  receiver 
of  transmitted  information.  A  data  com¬ 
munications  interface  is  often  needed  to 
make  the  binary  serial  data  compatible 
with  the  communication  channel, 
dota  communicotions  hordworo/softworo 
—  Basic  hardware  and  software  are  the 
building  blocks  of  data  communica¬ 
tions.  Hardware  elements  (terminals, 
modems,  multiplexers)  are  described  in 
terms  of  their  functions  and  how  they 
relate  to  each  other.  Software  is  intro¬ 
duced  in  the  process  of  defining  codes, 
data  and  control  characters,  parity, 
baud  rate,  synchronous/asvnchronous, 
digital/analog,  half/full/duplex  and 
other  transmission  concepts, 
doto  communications  protocol  —  A  typical 
data  communications  protocol  is  an 
agreement  between  computers  (or  their 
peripherals)  that  establishes  and  termi¬ 
nates  a  connection;  identifies  the  send¬ 
ing  and  receiving  stations;  assures  mes¬ 
sage  integrity;  and  accommodates  text, 
programs,  control  characters  and  diffe¬ 
rentiates  among  the  three, 
dato  communicotions  structuro  —  A  typical 
data-com  system  sets  up  according  to 
three  main  hardware  sections,  each 
holding  a  pair  of  computers  or  termi¬ 
nals,  one  transmitting,  the  other  receiv¬ 
ing;  binary  serial  interfaces,  also  called 
data-terminal  equipment  (DTE);  data- 
com  interfaces,  also  called  data-circuit 
terminating  equipment  (DCE). 


doto-communicotion  station  —  A  data  sta¬ 
tion  is  an  all-purpose  remote  communi¬ 
cation  terminal  which  can  be  used  for  a 
broad  range  of  applications  involving 
direct,  on-line  data  transmission  to  and 
from  the  company.  Branch  offices,  ware¬ 
houses,  remote  reporting  locations 
throughout  a  plant,  or  any  other  com¬ 
pany  outpost  can  communicate  directly 
with  a  centrally  located  computer  via  the 
data  station.  When  not  being  used  for 
actual  on-line  transmission  (remote 
mode),  the  data  station  can  be  used  off¬ 
line  (local  mode)  for  activities  such  as 
data  preparation  and  editing. 

data  compaction  —  A  series  of  techniques 
used  for  the  reduction  of  space,  band¬ 
width,  cost,  transmission,  generating 
time,  and  the  storage  of  data.  These 
techniques  are  designed  for  the  elimina¬ 
tion  of  repetition,  removal  of  irrelevan- 
cies,  and  employment  of  special  coding 
techniques. 

data  comprottion^ — See  data  compaction. 

data  concontration  formatting  —  Format¬ 
ting  of  data  is  an  aspect  of  informa¬ 
tion  concentration.  ASCII  formatting 
of  raw  data  for  remote  transmission  to 
a  host  is  one  example.  The  numerical 
data  can  be  packea  into  four  bits  per 
digit  (a  nibble)  and  two  digits  per 
byte.  With  this  type  of  packing,  mem¬ 
ory  usage  is  very  efficient.  Systems 
that  process  hexadecimal  information 
make  extensive  use  of  packed  data 
formats.  Typical  applications  for  data 
concentration  occur  in  line  concentra¬ 
tion  for  POS  (point  of  sale)  terminal 
devices,  multiterminal  key-to-tape  and 
key-to-disk  systems,  and  scientific  data 
accumulators. 

data  concanfratar  —  One  type  allows  a  sin¬ 
gle  modem  to  support  multiple  remote 
devices.  Combinations  include  hard¬ 
copy  printer,  video  displays,  TTY.  Op¬ 
erating  on  a  contention  basis,  i/o’s  are 
on  a  first-come  or  selective  basis. 

data  concantrator,  ramota  —  In  a  repre¬ 
sentative  network,  the  remote  data  con¬ 
centrator  (RDC)  helps  reduce  line  costs 
by  accepting  messages  from  many  ter¬ 
minals  via  slow-speed  lines  and  trans¬ 
mitting  them  to  the  host  processor  via  a 
single  high-speed  synenronous  line. 
Buffering  of  data  from  the  low-speed 
lines  smooths  out  communications  to 
the  host.  In  many  cases  traffic  loads  will 
necessitate  several  RDC-host  lines. 

data  connoctar  —  A  device  which  permits 
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connection  of  customer-owned  mod¬ 
ems  or  data  sets  to  the  regular  tele¬ 
phone  network.  It  limits  the  power  ap¬ 
plied  to  the  line  and  provides  network 
control  and  signaling  functions. 

data,  control  —  The  items  of  data  which 
are  used  to  identify,  select,  execute  or 
modify  another  routine,  record,  file,  op¬ 
eration  or  data  value. 

data  delay  —  1 .  I'he  measured  time  con¬ 
cerned  in  the  delay  or  waiting  period  for 
information  before  another  process 
would  be  performed.  2.  A  delay  attribut¬ 
able  to  some  contingency  within  the 
data  itself. 

data  description  —  An  entry  in  the  data  di¬ 
vision  of  a  COBOL  program  describing 
the  characteristics  of  a  data  item  in 
terms  of  level,  name,  length,  and  al¬ 
phanumeric  content. 

data  description  lonfuoge  —  A  language 
for  describing  the  named  data  compo¬ 
nents  of  a  data  base  and  the  relation¬ 
ships  between  the  data  components. 
The  DDL  also  specifies  the  sorting  and 
searching  fields.  A  description  written 
in  the  DDL  is  subsequently  compiled 
into  data  base  file  structures  which  will 
accommodate  the  loading  of  data.  The 
description  of  the  data  base  that  is  suc¬ 
cessfully  compiled  and  loaded  with  data 
becomes  the  operational  data  base 
scheme. 

data  doscriptors  —  A  data  descriptor,  as  its 
name  implies,  describes  data  (i.e.,  a  data 
area)  by  pointing  to  one  or  more  con¬ 
tiguous  data  locations.  Consequently,  a 
particular  data  descriptor  may  be  con¬ 
cerned  with  many  memory  locations. 
More  than  this,  however,  a  uata  descrip¬ 
tor  is  also  concerned  with  the  presence, 
in  core,  of  the  data  it  describes.  This  is 
necessarily  so  particularly  because  of 
the  data-overlay  capabilities  of  the  com¬ 
puter.  A  descriptor  is  concerned  with 
many  aspects  of  storage.  These  aspects 
are  indicated  by  various  bits  in  the  de¬ 
scriptor. 

data  design  —  A  particular  layout  or  for¬ 
mat  of  computer  storage  or  machine 
storage  allocation,  i.e.,  for  input  and 
output.  Often  related  to  flowcharts  and 
diagrams  to  define  procedures  and 
practices  for  problem  solution. 

dofo  dictionory  —  A  data  dictionary  is  a  re¬ 
pository  of  information  about  the  defi¬ 
nition,  structure,  and  usage  of  data.  It 
does  not  contain  the  actual  data  itself. 
In  effect,  the  data  dictionary  contains 
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the  name  of  each  data  type  (element),  its 
definition  (size  and  type),  where  and 
how  it  is  used,  and  its  relationship  to 
other  data. 

data  dictionary,  integrated  —  This  is  a 
data  dictionary  that  is  functionally  in¬ 
volved  in  accesses  to  the  data  base. 
Value  limits  and  data  types  that  are  re¬ 
corded  in  nonintegratea  dictionaries  re¬ 
quire  that  programmers  take  the  re¬ 
sponsibility  for  coding  the  integrity 
cnecks  into  the  applications  programs. 
An  integrated  data  dictionary  performs 
the  required  checking  automatically  and 
disallows  illegal  modifications,  thus 
functionally  enforcing  the  data  defini¬ 
tions  it  contains.  This  also  increases  the 
independence  between  the  data  and  the 
software  that  manipulates  it,  thus  lower¬ 
ing  software  maintenance  costs  and 
time. 

data,  digital  —  Information  represented 
bv  a  code  consisting  of  a  sequence  of 
discrete  elements,  i.e.,  a  zero  or  a  one. 

data  division  —  A  division  of  a  COBOL 
program  describing  the  characteristics 
of  data  (files,  records,  and  data  ele¬ 
ments).  Data  division  describes  the  data 
to  be  processed  by  the  object  program. 
It  contains  a  file  section  which  describes 
the  files  used.  There  may  be  a  working 
storage  section  which  allocates  memory 
space  for  the  storage  of  intermediate  re¬ 
sults. 

data  olement  —  LA  group  of  characters 
that  specify  an  item  at  or  near  the  basic 
level.  An  elementary  item,  e.g.,  “hour” 
— contains  no  subordinate  item.  A 
group  item,  e.g.,  “date,”  which  consists 
of  day,  month,  and  year — contains  items 
that  may  be  used  separately  and  there¬ 
fore  treated  as  elementary  items.  2.  A 
specific  item  of  information  appearing 
in  a  set  of  data;  e.g.,  in  the  following  set 
of  data,  each  item  is  a  data  element:  the 
quantity  of  a  supply  item  issued,  a  unit 
rate,  an  amount,  and  the  balance  of 
stock  items  on  hand.  3.  The  smallest 
unit  of  information  to  which  reference  is 
made,  such  as  customer  code,  invoice 
number,  unit  price,  etc. 

data,  end  of  —  The  signal  that  is  read  or 
enerated  when  the  final  record  of  a  file 
as  been  read  or  written. 

data  entry  —  The  writing,  reading,  or 
posting  to  a  coding  form  or  to  a  termi¬ 
nal  or  processing  medium,  of  informa¬ 
tion  or  instructions.  A  datum  or  item 


dofa  entry  ferminolt 

which  is  usually  entered  on  one  line,  a 
single  entity  of  processing. 

data  entry  terminals  —  Usually  data  entry 
terminals  are  simple,  single-function 
systems,  often  prepackaged  and  prepro- 
rammed.  They  are  easy  to  install  but 
ard  to  tailor  to  a  specific  application, 
and  difficult  to  upgrade.  Data  entry  sys¬ 
tems,  on  the  other  hand,  are  easy  to  up¬ 
grade  because  they  usually  support  a 
comprehensive  line  of  add-on  memo¬ 
ries,  communications  interfaces,  i/o  de¬ 
vices,  and  data  storage  peripherals. 

data  entry  terminal  system  —  Most  data 
entry  terminal  systems  use  minicomput¬ 
ers  and  microcomputers  and  have  the 
capability  to  accept  data  from  a  display 
terminal  and  either  store  it  on  a  diskette 
or  transmit  it  to  the  host  computer.  Fhe 
host  stores  the  messages  or  prints  them 
directly  on  the  printer.  The  micro  or 
mini  supports  data  storage  and  i/o  peri¬ 
pherals  so  users  can  add  terminals,  mass 
storage,  i/o  devices  and  peripherals 
needed  to  do  the  job  without  converting 
application  software 

data  arrar  —  A  deviation  from  correctness 
in  data,  usually  an  error,  which  occurred 
prior  to  processing  the  data. 

data  •valuation  —  The  examination  and 
analysis  of  data  to  make  an  assessment 
of  its  inherent  meaning,  probable  accu¬ 
racy,  relevancy,  and  relation  to  given 
situations  or  context. 

data-«xchang«  tystom  —  The  fundamen¬ 
tal  operation  of  the  data-exchange  sys¬ 
tem  IS  to  accept  data  from  a  number  of 
input  channels,  sort  the  data  according 
to  priority  and  destination,  perform  any 
necessary  translation  functions,  and  re¬ 
transmit  the  data  as  output  channels  be¬ 
come  available.  Concurrently,  the  sys¬ 
tem  may  perform  a  variety  of 
housekeeping  chores,  such  as  checking 
for  errors,  maintaining  message  logs  or 
maps,  and  keeping  track  of  the  source 
ana  number  of  messages  that  flow 
through  the  system. 

data  flald  —  An  area  located  in  the  main 
memory  which  contains  a  data  record. 

data  mat  —  Aggregations  of  data  sets  for 
definite  usage.  The  file  may  contain  one 
or  more  different  data  sets.  A  perma¬ 
nent  data  file  is  one  in  which  the  data  is 
perpetually  subject  to  being  updated, 
e.g.,  a  name  andf  address  file.  A  working 
data  file  is  a  temporary  accumulation  of 
data  sets  which  is  destroyed  after  the 


data  independance 

data  has  been  transferred  to  another 
form. 

data  fllut,  working  —  See  data  files. 

dota  flowchart  —  A  flowchart  showing  the 

f)ath  of  the  data  step  by  step  in  a  prob- 
em  solution  or  through  a  system. 

data  format  —  Rules  and  procedures  that 
describe  the  way  data  is  held  in  a  file  or 
record,  whether  in  character  form,  as 
binary  numbers,  etc. 

data-formotting  ttatomenit  —  Fhese 
statements  instruct  the  assembly  pro¬ 
gram  to  set  up  constants  and  reserved 
memory  areas  and  to  punctuate  mem¬ 
ory  to  indicate  field  boundaries. 

data  framot  —  Data  frames  are  written  on 
some  tapes  at  a  density  of  either  200  or 
556  bits  per  inch.  Data  block  length  is 
not  specified.  When  the  end  of  a  olock 
is  reached  and  no  more  data  is  transmit¬ 
ted,  the  tape  comes  to  a  stop.  After  the 
last  block  in  the  file  (related  group  of 
blocks),  the  end-of  file  sentinel  (tape- 
mark)  is  written  to  indicate  the  termina¬ 
tion  of  the  file  (some  systems). 

data  gath«ring^ — Same  as  data  collection. 

data  handling  —  1 .  The  production  of  rec¬ 
ords  and  reports.  2.  Tne  performance  of 
those  data-processing  chores  common 
to  most  users  such  as  sorting,  inpui- 
/output  operation,  and  report  genera¬ 
tion. 

data-handling  tysfam  —  1 .  A  system  of 
automatic  and  semiautomatic  devices 
used  in  the  collection,  transmission,  re¬ 
ception,  and  storage  of  information  in 
digital  form.  2.  A  system  in  which  data 
is  sorted,  decoded  or  stored  in  a  particu¬ 
lar  form;  related  to  data  reduction. 

data  hlararchy  —  Structuring  data  into  the 
subsets  within  a  set,  suen  as  bit,  byte, 
character,  word,  block,  record,  file,  and 
bank. 

data  Indapundanca  —  A  quality  of  a  data¬ 
base  environment  that  allows  changing 
the  logical  or  physical  structure  of  a  data 
base  without  changing  the  applications 
software  that  manipulates  it.  Data  inde¬ 
pendence  can  be  implemented  on  many 
levels.  The  physical  implementation,  ar¬ 
rangement  and  proximity  of  the  data  on 
storage  media,  may  be  changeable  with¬ 
out  altering  the  logical  view  expected  by 
programs.  Further  independence  is 
demonstrated  by  systems  that  allow  the 
logical  view  of  the  data  to  be  changed 
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without  requiring  changes  to  programs 
that  do  not  use  that  data. 

dota-initloted  control  — Jobs  can  be  initi¬ 
ated  and  run  automatically,  according 
to  preset  rules,  upon  receipt  of  a  signm 
or  message  from  an  external  source 
using  data.  For  example,  in  a  telepro¬ 
cessing  application,  jobs  are  performed 
upon  receipt  of  messages  from  remote 
terminals.  Data  from  a  remote  terminal 
can  initiate  loading  of  a  program  from 
the  library;  the  program  then  processes 
the  data  and  makes  appropriate  re¬ 
sponse  to  the  originating  terminal.  Mes¬ 
sages  can  be  logged  and  queued  on  a 
secondary  device,  routed,  and  transmit¬ 
ted  to  other  terminals.  Inquiry  bv  name, 
account  number,  or  other  key  data  can 
initiate  a  search  of  files  stored  in  the 
system,  find  the  requested  information, 
and  respond  to  the  requester. 

data  input  —  1 .  Anv  data  upon  which  one 
or  more  of  the  basic  processing  func¬ 
tions  are  to  be  performed,  such  as  cod¬ 
ing,  sorting,  computing,  summarizing, 
and  reporting,  recording,  and  commu¬ 
nication.  2.  Data  ready  for  processing 
and  on  the  input  channel  of  an  input 
device  such  as  an  optical  reader,  card 
reader,  logic  element  or  gate. 

data  input/output  ragistar,  single-chip  sys¬ 
tem  —  On  some  systems,  the  data  input- 
/output  register  is  not  accessible  to  the 
programmer.  It  is  used  for  temporary 
storage  of  all  input/output  data  re¬ 
ceived  via  or  transmitted  over  the  8-bit 
bidirectional  data  bus  during  the  daia- 
iransfer  interval  of  each  input/output 
cycle. 

data  input — voice  answerback  (DIVA) 

—  A  communications  system  in  which  a 
user  sends  input  to  a  computer  using  a 
data  terminal  which  may  be  a  Touch- 
Tone  telephone  and  receives  a  voice  an¬ 
swerback  (output)  from  the  computer 
which  rnay  be  either  actual  recorded  or 
synthesized  human  voice. 

data  interchange  code  —  A  variation  of  the 
ASCII  code,  this  is  primarily  different 
from  ASCII  in  that  some  printing  char¬ 
acters  are  replaced  by  nonprinting  con¬ 
trol  characters,  and  the  parity  is  spe¬ 
cified  to  be  odd.  This  code  is  now  read¬ 
ily  adaptable  to  computer-to-computer 
communications. 

data  in  voice  (DIV)  —  The  type  of  trans¬ 
mission  in  which  digital  data  displaces 
voice  circuits  in  a  microwave  channel. 
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data  item  —  Sometimes  called  a  datum.  A 
specific  member  of  a  data  set  denoted 
by  a  data  element;  for  instance  Monday  , 
the  name  of  a  specific  member  of  the  set 
of  the  days  of  a  week,  Fhe  week  is  the 
data  element,  Monday  the  data  item, 
and  05  could  be  the  data  code. 

data  layout —  1.  A  predetermined  ar¬ 
rangement  of  characters,  fields,  lines, 
punctuation,  page  numbers,  etc.  2.  A 
defined  arrangement  of  words,  totals, 
characters,  stubs,  headings,  etc.,  for  a 
desired  clear  presentation  of  data  or 
print-output,  such  as  a  financial  record. 

data  level  —  A  rank  or  reference  number 
used  to  indicate  to  a  compiling  program 
the  position  of  data  in  a  particular  hier¬ 
archy. 

data  link  —  Equipment  which  permits  the 
transmission  of  information  in  data  for¬ 
mat. 

data  link  control  —  A  data  link  control 
(DEC),  sometimes  called  line  discipline 
or  first  level  protocol,  is  a  set  of  rules 
that  are  followed  by  interconnected 
computers  or  terminals  in  order  to  en¬ 
sure  the  orderly  transfer  of  information, 
I’he  basic  functions  of  a  DEC  are  to: 

1.  Establish  and  terminate  a  connec¬ 
tion  between  two  stations. 

2.  Assure  message  integrity  through 
error  detection,  requests  for  re¬ 
transmission,  and  positive  or  nega¬ 
tive  acknowledgments. 

3.  Idenlifv  sender  and  receiver 
through  polling  or  selection. 

4.  Handle  special  control  functions 
such  as  requests  for  status,  station 
reset,  reset  acknowledge,  start, 
start  acknowledge,  and  disconnect. 

Higher  level  protocols  are  responsible 
for  functions  such  as  message  buffering, 
code  conversion,  recognizing  and  re¬ 
porting  faulty  conditions  in  terminals  or 
lines,  communication  with  the  host 
mainframe,  and  management  of  the 
communication  network. 

data  link  control  typos  —  Data  link  control 
(DEC)  can  be  classified  into  byte  control 
protocols  (BCPs)  and  bit  oriented 
protocols  (BOPs).  In  BCPs,  a  defined 
set  of  communication  control  characters 
effects  the  orderly  operation  of  the  data 
link.  These  control  characters  are  part 
of  an  information  code  set,  such  as 
ASCII  or  EBCDIC.  The  code  set  also 
consists  of  graphic  characters  (alphanu¬ 
meric,  $,  .,  etc.)  and  peripheral  device 
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control  characters  (LF,  CR,  BS,  etc.). 
BCP  messages  are  transmitted  in  blocks 
which  are  composed  of  a  header  or  con¬ 
trol  field,  a  boay  or  text  field,  and  trailer 
or  error  checking  field. 

data  link,  multipoint  —  For  multipoint  op¬ 
eration  (often  called  multidrop),  one 
station  in  the  network  is  always  desig¬ 
nated  as  the  control  or  primary  station. 
The  remaining  stations  are  designated 
as  tributary  or  secondary  stations.  The 
control  station  controls  all  transmis¬ 
sions  within  the  multipoint  data  link, 
which  is  normally  established  over 
leased  (nonswitched)  lines.  This  is 
called  a  centralized  multipoint  opera¬ 
tion.  The  control  station  initiates  all 
transmissions  by  selecting  or  polling  a 
secondary  station.  Any  transmission 
over  the  data  link  is  between  the  desig¬ 
nated  primary  station  and  one  of  the 
secondary  stations.  The  other  stations 
in  the  network  are  in  a  passive  monitor¬ 
ing  mode.  Multipoint  channels  may  be 
full-duplex  or  half-duplex.  Freauently, 
only  a  primary  station  on  a  multipoint 
channel  will  operate  full-duplex  while 
the  secondary  stations  are  half-duplex. 
Fhis  is  known  as  multi-multipoint  oper¬ 
ation. 

data  link,  switched  network  —  On  a 

switched  network,  the  data  link  is  dis¬ 
connected  after  the  two  stations  com- 

f)lete  their  transmissions.  A  new  data 
ink  is  created  for  each  subsequent 
transmission  by  standard  dialing 
procedures  (manual  or  automatic). 
The  new  data  link  may  be  established 
with  any  other  station  in  the  network. 
Information  flow  is  in  one  direction  at 
a  time  (half-duplex)  on  the  switched 
network. 

data  location  —  See  location. 

dota  logging  aquipment  —  Equipment 
ranging  from  the  simple  devices  which 
provide  only  visual  readout,  to  systems 
which  include  a  microcomputer  or  mini¬ 
computer  and  all  of  their  available  peri¬ 
pherals.  In  general,  the  number  of  in¬ 
puts  which  can  be  accommodated  is 
independent  of  the  complexity  of  the 
equipment:  all  equipment  can  handle 
any  number  of  inputs  desired.  This  ex¬ 
cludes  the  large  computer-based  sys¬ 
tems,  since  they  are  principally  closed- 
loop  process  control  systems,  not  data 
logging  systems. 

data,  machine  readable  —  Being  able  to 
be  sensed  or  read  by  a  specific  device. 


i.e.,  information  on  tapes,  cards,  drums, 
disks,  etc.,  that  is  capable  of  being  read 
by  a  machine. 

data  management  programming  system 

—  A  system  of  programs  designed  to 
provide  a  human  operator  with  the  ca¬ 
pability  for  querying,  augmenting,  and 
manipulating  large  computer-stored 
data  oases  in  a  natural  language. 

date  manipulation  —  I'he  performance  of 
those  data-processing  cnores  common 
to  most  users,  such  as  sorting,  input- 
/output  operations,  and  report  genera¬ 
tion. 

data  monipulation  longuage  (DML)  — 

One  type  of  DML  is  a  language  which 
the  programmer  uses  to  communicate 
between  the  application  program  and 
the  data  base.  DML  is  not  a  complete 
language  by  itself,  but  relies  on  a  host 
language  to  furnish  a  framework  and  to 
provide  the  procedural  capabilities  re¬ 
quired  to  manipulate  data  in  primary 
storage.  Comprehensive  safeguards  and 
analytical  capabilities  within  DML  as¬ 
sure  proper  processing.  Diagnostic 
messages  indicate  the  successful  execu¬ 
tion  of  a  function,  or  the  status  in  the 
case  of  an  unsuccessful  execution.  For 
example,  DML  will  indicate  that  a  dupli¬ 
cate  record  already  exists  if  the  user  at¬ 
tempts  to  add  such  a  duplicate  record  to 
the  data  base. 

data,  mats  —  An  amount  of  data  too  great 
to  store  in  the  central  processing  unit 
(CPU)  at  any  given  time,  usually  stored 
in  a  mass  data  auxiliary  unit. 

data,  master  —  A  set  of  data  which  is  al¬ 
tered  infrequently  and  supplies  basic 
data  for  processing  operations.  The 
data  content  of  a  master  file.  Examples 
include:  names,  badge  numbers,  or  pay 
rate  in  personnel  data,  or  stock  num¬ 
bers,  stock  descriptions,  or  units  of 
measure  in  stock-control  data. 

datamatian  —  A  shortened  term  for  auto¬ 
matic  data  processing;  taken  from  data 
and  automation. 

data,  machanixed  —  The  device  or  mate¬ 
rial  which  is  used  to  convey  data  to  a 
sensing  device  or  unit,  i.e.,  punched 
cards,  tapes. 

data  media  —  See  continuous  forms. 

data  medium  —  The  selected  medium 
used  to  transport  or  carry  (communi¬ 
cate)  data  or  information.  Punched 
cards,  magnetic  tapes,  and  punched 
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paper  tapes — and  lately  portable  disks 
— are  examples,  most  often  easily  tran¬ 
sported  inaependently  of  the  devices 
used  in  reacting  or  interpreting  such 
data  or  information. 

data  medium,  automated  —  See  data,  ma¬ 
chine  readable. 

data  medium,  parallel  —  A  medium  for  re¬ 
cording  or  entering  data  and  also  an  in¬ 
put/output  medium  for  computers  such 
as  cards,  tapes,  paper,  and  disks. 


to  memory,  move  register  to  register, 
push  up  stack,  push  down  stack,  ex¬ 
change  registers,  etc. 

data  movement,  microprocessor  —  In  mi¬ 
croprocessor-based  systems,  data 
movement  is  commonly  an  important 
aspect  of  system  operation.  As  new  ap¬ 
plications  evolve,  users  will  be  evaluat¬ 
ing  microprocessors  with  a  critical  eye 
toward ,  i/o  transfer.  The  number  of  in¬ 
structions  IS  less  important  than  the  na¬ 
ture  of  the  instruction  and  usable  ad- 
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dofo  modem  —  If  users  want  to  communi¬ 
cate  over  telephone  lines,  they  will  re¬ 
quire  modems.  These  are  used  to  con¬ 
vert  data  from  digital  form  into  an 
analog  form  for  transmission  over  the 
phone  lines,  and  then  to  convert  from 
transmission  form  at  the  other  end  back 
into  digital  data.  Modems  are  available 
from  low  data  rates  of  1 10  baud  (Tele¬ 
type-compatible)  up  to  9600  baud  and 
even  higher.  Rates  above  2400  baud  re¬ 
quire  special  phone  lines, 
data  movamant  instructions  —  Refers  to 
the  movement  of  bytes  (or  words)  of 
data,  such  as:  load  from  memory,  store 


dressing  modes.  How  quick  can  the 
MPU  respond  to  a  peripheral  interrupt 
and  how  is  the  interrupt  managed? 
What  is  available  from  the  vendor  in  the 
way  of  interface  devices?  The  list  of 
questions  extends  in  proportion  to  the 
needs  of  the  user. 

dota  name  —  A  single  word  or  a  group  of 
words  signifying  an  item  of  data;  it  may 
be  a  tag  or  a  la  Del. 

data  organization  —  Also  known  as  data¬ 
set  organization.  Pertains  to  any  one  of 
the  data  management  conventions  for 
the  spatial  or  physical  arrangements  of 
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the  records  of  a  data  set.  The  five  data 
management  organizing  methods  are 
sometimes  defined  as:  1.  sequential,  2. 
partitioned,  3.  indexed  sequential,  4.  di¬ 
rect,  5.  telecommunications. 

data  origination  —  The  act  of  creating  a 
record  in  a  machine-sensible  form,  di¬ 
rectly  or  as  a  by-product  of  a  human- 
readable  document. 

doto  output  —  Data  obtained  or  obtaina¬ 
ble  from  a  device,  such  as  a  logic  ele¬ 
ment,  or  the  output  channel  of  a  logic 
element. 

data  path  (microprocessor)  —  The  data 
path  is  a  transfer  bus  for  input/output 
and  data  handling  operations.  Data  path 
width  is  suggested  by  application  wnere 
random  logic  suggests  individual  bit 
manipulation.  Numeric  operations  such 
as  calculators  suggest  a  4-bit  width  for 
BCD  representation.  Alphanumeric 
data  handling  suggests  an  8-bit  repre¬ 
sentation,  and  scientific  processing  sug¬ 
gests  larger  byte  sizes. 

datophone  —  1 .  A  word  used  by  A.T.&T. 
to  designate  any  of  a  family  of  devices 
used  to  permit  data  communications 
over  telephone  channels.  2.  A  generic 
term  to  describe  a  family  of  devices  to 
facilitate  data  communication. 

dataphone  digital  service,  DDS  —  A  com¬ 
munications  service  of  the  Bell  System 
in  which  data  is  transmitted  in  digital 
rather  than  analog  form,  thus  eliminat¬ 
ing  the  need  for  modems. 

dataplotter  —  A  dataplotter  provides  fast, 
accurate,  automatic  plotting  of  digital 
information  in  the  form  of  points, 
lines,  or  symbols.  Inputs  may  come 
from  magnetic  tape,  punched  card  or 
tape,  manual  keyboard,  or  direct  ana¬ 
log  voltages. 

data  pointer  —  Refers  to  a  specific  register 
holding  the  memory  address  of  the  data 
(operand)  to  be  used  by  the  instruction. 
Thus,  the  register  “points”  to  the  mem¬ 
ory  location  of  the  data. 

data  preparation  —  The  process  of  con¬ 
verting  data  into  a  medium  suitable  for 
input  to  and  processing  by  the  com¬ 
puter. 

data  processing  —  1 .  Any  procedure  for 
receiving  information  and  producing  a 
specific  result.  2.  Rearrangement  and 
refinement  of  raw  data  into  a  form  suit¬ 
able  for  further  use.  3.  The  preparation 
of  source  media  which  contain  data  or 
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basic  elements  of  information,  and  the 
handling  of  such  data  according  to  pre¬ 
cise  rules  of  procedure  to  accomplish 
such  operations  as  classifying,  sorting, 
calculating,  summarizing,  and  record¬ 
ing.  4.  The  production  of  records  and 
reports.  (Synonymous  with  data  han¬ 
dling.) 

dato-processing  center  —  A  grouping  of 
automatic  data-processing  equipment 
and  operating  personnel  in  a  separate 
area  under  the  control  of  a  single  man¬ 
agement  group  for  the  purpose  of  cen¬ 
tralizing  and  controlling  clata-process- 
ing  service  for  others,  sometimes  called 
customers,  on  a  reimbursable  or  non¬ 
reimbursable  basis. 

data  procetiing,  centralized  —  The  pro¬ 
cessing  of  all  data  involved  with  a  given 
activity  at  a  given  location  and  usually  in 
one  building  housing  the  equipment 
configuration. 

data  processing,  decentralized  —  1  he 

housing  of  data  by  individual  subdivi¬ 
sions  of  an  organization  or  at  each  geo¬ 
graphical  location  of  the  parts  of  an  or¬ 
ganization. 

data  processing  graphic  —  A  letter  or 
other  drawn,  diagrammed  (or  an  omis¬ 
sion  of  such)  character  or  figure  which 
can  be  reproduced  or  transmitted  in 
some  way  through  an  electronic  data 
system,  usually  by  an  ordered  set  of 
pulses. 

data  processing,  in-line  —  Data  processing 
in  which  all  changes  to  relevant  records 
and  accounts  are  made  at  the  time  that 
each  transaction  or  event  occurs. 

data  processing,  integrated  —  The  proc¬ 
essing  of  data  on  an  organized,  system¬ 
atic,  and  correlated  basis  throughout 
some  area  of  interest  as  opposed  to  a 
series  of  disjointed  operations. 

data  processing,  low  activity  —  The  proc¬ 
essing  of  a  limited  number  of  input  trans¬ 
actions  against  very  large  master  files. 

data-processing  machine  —  A  general 
name  for  a  machine  that  can  store  and 
process  numeric  and  alphabetic  infor¬ 
mation.  (Related  to  analog  computer, 
digital  computer,  and  automatic  data- 
processing  equipment.) 

data  processing,  non-numerical  —  Specific 
languages  developed  by  symbol  manip¬ 
ulation  and  used  primarily  as  research 
tools  rather  than  for  production  pro¬ 
gramming.  Most  have  proved  valuable 
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in  construction  of  compilers  and  in  sim¬ 
ulation  of  human  problem  solving. 
Other  uses  have  been  generalized  and 
verification  of  mathematical  proofs,  pat¬ 
tern  recognition,  information  retrieval, 
algebraic  manipulation,  heuristic  pro¬ 
gramming,  and  exploration  of  new  pro¬ 
gramming  languages. 

data  procasting,  on-lina  —  See  on-line 
processing. 

doto  procatting,  sciantiflc  —  The  process¬ 
ing  of  data  involved  with  solving  mathe¬ 
matical  functions  or  equations. 

dota  procatting,  tpacializad  —  Various 
types  of  automatic  data  processing  have 
become  distinct  enougn  to  be  desig¬ 
nated  by  proper  names.  Among  these 
are:  business  data  processing,  auto¬ 
mated  production  management,  ad¬ 
ministrative  data  processing,  and  others. 

dofo-procatting  tytfam  —  A  network  of 
machine  components  capable  of  accept¬ 
ing  information,  processing  it  according 
to  a  plan,  and  producing  the  desired  re¬ 
sults. 

data  procassor^ —  1.  A  device  capable  of 
performing  operations  on  data,  such  as 
a  digital  computer,  analog  computer,  or 
a  desk  calculator.  2.  A  person  process¬ 
ing  data.  3.  A  standardized  term  repre¬ 
senting  anv  and  all  devices  which  have 
the  capabi^ity  of  performing  the  reduc¬ 
tion,  summarizing,  processing,  or  input 
and  output  of  data  or  information,  and 
including  calculators,  punched  card 
equipment,  computers,  and  subsidiary 
systems. 

data  protaction,  printing  —  Operation  of 
the  printers  is  checked  automatically  to 
ensure  that  they  respond  correctly  to 
control-unit  printing  signals.  If  this 
check  fails,  an  indicator,  which  can  be 
tested  by  a  programmed  instruction,  is 
automatically  set. 

data  purification  —  The  reduction  of  the 
number  of  errors  as  much  as  possible 
prior  to  using  data  in  an  automatic  data 
processing  system. 

data,  raw  —  Data  that  have  not  been  proc¬ 
essed.  Such  data  may  or  may  not  oe  in 
machine-sensible  form. 

data  rocord  —  A  record  containing  data  to 
be  processed  by  a  program. 

data  roduction  —  The  art  or  process  of 
transforming  masses  of  raw  test  or  ex¬ 
perimentally  obtained  data,  usually 
gathered  by  instrumentation,  into  use¬ 
ful,  ordered,  or  simplified  intelligence. 
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data  roduction,  on-lino  —  I'he  processing 
of  information  as  rapidly  as  the  informa¬ 
tion  is  received  by  the  computing  sys¬ 
tem,  or  as  rapidly  as  it  is  generated  by 
the  source. 

data  roduction,  rool-timo  —  I'he  reduction 
of  data  as  speedily  as  it  is  received  at  the 
processor  or  computer,  or  as  rapidly  as 
It  is  generated  by  the  source,  if  the 
transmission  time  is  not  overbearing. 
The  computer  must  process  (reduce) 
immediately  since  by  storing  and  then 
reducing,  operations  would  be  on-line 
but  not  real-time. 

data  rogistor,  input/output  —  On  some 
low-cost  systems,  during  an  input  cvcle, 
this  register  receives  information  from 
the  data  bus;  during  an  output  cycle, 
contents  of  the  register  are  transferred 
onto  the  data  bus. 

data  ragistars  —  Special  registers  pro¬ 
vided  in  many  microprocessor  CPUs  for 
the  temporary  storage  of  data.  These 
CPU  registers  may  suso  often  be  used 
when  performing  simple  data  manipu¬ 
lating  operations,  such  as  incrementing 
or  decrementing  the  value  of  a  number. 

data  raliability  —  A  ratio  that  relates  the 
extent  to  which  data  meets  a  specific  or 
given  standard,  usually  concerning  the 
accuracy  of  data,  or  the  degree  to  w  hich 
data  is  error  free.  Other  examples  relate 
to  the  probabilities  of  the  correctness  of 
data,  i.e.,  the  degree  to  which  data  is 
unchanged  after  transmission  or  re¬ 
cording  operations. 

data  ratriaval  —  The  retrieval  or  return  of 
data  by  selecting,  searching,  or  retrans¬ 
mission  of  information  from  a  file,  data 
bank,  or  storage  device. 

data  ruias  —  The  uniaue  group  of  condi¬ 
tions  surrounding  aata  elements,  sets, 
and  files,  and  the  action  to  be  taken 
when  the  conditions  are  satisfied.  The 
rules  are  usually  expressed  in  tabular 
form,  rather  than  narrative,  to  ensure 
complete,  consistent,  and  accurate  doc¬ 
umentation  of  the  processing  method¬ 
ology.  and  at  the  same  time  to  provide 
flexibility  for  change. 

data  talact  —  A  special  selection  opera¬ 
tion  in  which  one  set  of  items  is  taken 
for  printing  or  punching  from  several 
sets  presented  on  tape. 

dcria  taiaefion  and  modillcatian  —  By 
using  the  light  pen  in  conjunction  with 
incremental  display,  data  of  interest 
stored  in  the  computer  memory  may  be 
easily  selected  and  modified.  Pointing 
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the  light  pen  at  a  selected  displayed 
point  causes  the  pen  to  signal  the  com¬ 
puter.  The  computer  program  may  then 
operate  on  the  data  selected  in  a  man¬ 
ner  previously  determined,  or  under  the 
immediate  control  of  the  user,  via 
switch  inputs  on  the  console, 
data  Mt  —  A  collection  of  similar  and 
related  data  records  that  is  recorded  for 
use  by  a  computer.  A  recordable  me¬ 
dium  such  as  a  data  file, 
data  tat  clocking  —  A  time  base  oscillator 
supplied  by  the  data  set  for  regulating 
the  oit  rate  of  transmission.  This  is  re¬ 
ferred  to  by  IBM  as  external  clocking, 
data  tot  (communications)^ — Usually,  a 
device  that  is  capable  of  performing 
modulation/demodulation  and  control 
functions  designed  to  provide  compata- 
bility  between  various  business  ma¬ 
chines  and  communication  lines  for  in¬ 
formation  transmission, 
doto  sot,  concotonotod  —  A  data  set  tem¬ 
porarily  formed  by  uniting  the  data  con¬ 
tained  in  several  sets  in  a  specific  se¬ 
quence. 

doto-sot  control  block  (DSCB)  —  A  stand¬ 
ard-format  control  block  specifying  the 
parameter,  for  one  data  set,  needed  to 
describe  and  manipulate  the  data  set  in 
a  direct-access  device, 
data  sot,  indoxod  soquontlal  —  A  particu¬ 
lar  data  set  organization  whicn  com¬ 
bines  the  efficiency  of  sequential  organi¬ 
zation  with  the  ability  to  rapidly  access 
records  out  of  sequence  but  used  only 
on  direct-access  devices, 
doto  sot  (modom)  —  A  modem  is  a  device 
that  converts  digital  data  from  a  com¬ 
puter  or  terminal  to  a  modulated  carrier 
waveform  required  by  the  communica¬ 
tion  channel.  There  is  one  modem  at 
each  end  of  the  channel.  Modems  are 
also  known  as  data  sets  and  are  de¬ 
signed  for  specific  kinds  of  service  and 
for  specific  band  widths  or  data  rates, 
doto  sot,  portitionod  —  When  a  single  data 
set  is  divided  internally  into  a  directory 
and  when  one  or  more  sequentially  or¬ 
ganized  subsections  (members)  reside 
on  a  direct  access  basis  for  each  device, 
a  partitioned  data  set  is  developed  and 
is  most  commonly  used  for  storage  or 
for  program  libraries.  Each  member  of 
any  individual  partitioned  data  set  has 
the  same  record  format  and  organiza¬ 
tion,  but  the  internal  structure  may 
differ  from  one  partitioned  data  set  to 
another. 


data  sats  —  Unique  combinations  or  ag¬ 
gregations  of  data  elements.  Examples 
are  the  sales  order,  accounts-receivable 
ledger  card,  sales  summary  report,  pay¬ 
roll  register,  etc.  It  should  be  noted  that 
a  data  set  is  a  potential  combination  of 
data  elements.  Not  all  data  elements 
need  be  present  at  one  time.  For  exam¬ 
ple,  a  payroll-register  entry  for  a  given 
employee  may  contain  only  one  or  two 
of  several  possible  deductions, 
data  tat,  talaphona  lin#  —  A  standard  tele¬ 
hone  data  set.  For  example,  Model 
02D  dataphone  is  often  used  at  each 
end  of  the  telephone  line.  In  each  office 
the  data  set  connects  the  remote  termi¬ 
nal  unit  to  the  telephone  line  and  con¬ 
verts  that  unit’s  signal  into  “tones”  for 
transmission  over  the  line.  Conversely, 
the  data  set  converts  “tones”  received 
over  the  line  from  the  processing  center 
into  signals  for  the  remote  terminal 
unit.  At  the  processing  center,  other 
data  sets  perform  the  same  conversions 
for  the  central  terminal  unit, 
data  signaling  rota  —  Used  in  communica¬ 
tions  to  define  the  rate  at  which  signal 
elements  (containing  one  or  more  bits) 
are  transmitted  or  received  over  a  trans- 
missionpath  by  a  data  terminal  equip¬ 
ment.  Tne  data  signaling  rate  is  ex- 
ressed  in  bits  per  second  and  baud; 
owever,  bps  is  the  most  common 
usage. 

data  sink  —  Relating  to  a  data  transmis¬ 
sion  system,  data  sink  often  refers  to 
equipment  which  accepts  data, 
data,  sourca  —  1 .  Data  created  by  the  indi¬ 
vidual  or  organization  generating  or 
originating  the  data.  2,  Tne  data  trans¬ 
mission  equipment  supplying  the  data, 
data  stations,  ramota  —  See  remote  data 
stations. 

doto  straom  —  Generally  all  data  transmit¬ 
ted  through  a  channel  in  a  single  read  or 
write  operation. 

doto  structuras,  doto  bos#  —  Full  consid¬ 
eration  of  appropriate  data  structures  is 
inherent  to  the  design  of  any  system 
which  must  function  under  the  severe 
constraints  of  the  microcomputing  envi¬ 
ronment.  Data  structures  appropriate 
for  the  microprocessor  must  afford  the 
power  of  some  rather  exotic  data  struc¬ 
tures  while  preserving  valuable  com¬ 
puter  resources.  The  suitable  data 
structure  can  only  be  identified  after  ex¬ 
tensive  study  of  the  available  resources. 
Obviously,  RAM  must  be  considered  at 
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a  premium.  The  lack  of  this  resource 
limits  filesize,  record  length,  program 
capabilities,  and  proper  documentation. 
The  asset  readily  accessible  to  the  ana¬ 
lyst  is  the  processor  itself.  Although  the 
processor  is  one  of  the  least  expensive 
features  of  the  machine,  the  analyst  can 
completely  dedicate  the  processor  to 
this  function  alone,  facts  that  time  shar¬ 
ing  and  multiprogramming  systems 
cannot  boast. 

data  switching  —  A  location  where  an  in¬ 
coming  message  is  automatically  or 
manu^ly  directed  to  one  or  more  out¬ 
going  circuits,  according  to  the  intelli¬ 
gence  contained  in  the  message. 

data  switching  canter  —  See  switching  cen¬ 
ter. 

data  switching  center,  automatic  —  See 

switching  center. 

data  systems,  communications  —  See  com¬ 
munication  data  systems. 


phone  circuit  permitting  the  transmis¬ 
sion  of  digital  data. 

data  terminal  — ^  1 .  A  device  which  modu¬ 
lates  and/or  demodulates  data  between 
one  input/output  device  and  a  data- 
transmission  link.  2.  Various  typewriter, 
audio,  or  visual  devices  for  inputting  or 
receiving  output  of  computers. 

data  terminal  equipment  (DTE)  —  Equip¬ 
ment  comprising  the  data  source,  the 
data  sink,  or  botn  that  provides  for  the 
communication  control  function  (proto¬ 
col).  Data  terminal  equipment  is  actu¬ 
ally  any  piece  of  equipment  at  which  a 
communications  path  begins  or  ends. 

data  terminal,  multiplex — ^A  unique  data 
transmission  device  which  modulates 
and  demodulates,  encodes  and 
decodes,  between  two  or  more  input- 
/oiuput  devices  and  data  transmission 
stations. 
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data  tablet  —  The  data  tablet  is  a  graph¬ 
ical  input  device  that  enables  the  entry 
of  visual  images  into  a  computer.  Just  as 
a  keyboard  enters  alphanumeric  charac¬ 
ters  (the  elements  of  text),  so  a  data  tab¬ 
let  enters  lines  and  points  (the  elements 
of  images).  Data  tablets  are  now  com¬ 
mercially  available  for  personal  com¬ 
puter  systems  (among  others).  In  using 
a  data  tablet,  a  pen-shaped  stylus  is 
moved  over  a  flat  electromagnetically 
sensitive  board.  The  position  of  the  pen 
over  the  board  is  monitored  by  a  con¬ 
troller  which  relays  information  to  a 
computer.  In  this  way  it  is  possible  to 
“draw”  images  directly  into  memory. 

dota  telephone  circuit — ^A  specific  tele- 
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data  terminal  ready  —  Refers  to  an  El  A 

RS-232-C  designation  applied  to  a  con¬ 
trol  circuit  used  by  a  terminal  or  com¬ 
puter  to  tell  its  modem  that  the  terminal 
or  computer  is  ready  for  operation.  In 
some  applications  this  circuit  is  used  to 
enable  the  modem  to  answer  or  termi¬ 
nate  calls. 

data,  test  —  A  set  of  data  developed  spe¬ 
cifically  to  test  the  adeouacy  of  a  com¬ 
puter  run  or  system.  Tne  aata  mav  be 
actual  data  that  have  been  taken  from 
previous  operations,  or  artificial  data 
created  for  this  purpose. 

data  time  —  The  unit  of  time  necessary  to 
fulfill  a  single  instruction. 

data,  transaction  —  A  set  of  data  in  a  data- 
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processing  area,  a  record  of  occurrence 
of  a  new  event  or  transaction,  in  which 
the  incidence  of  the  data  is  essentially 
random  and  unpredictable.  Hours 
worked,  quantities  shipped,  and 
amounts  invoiced  are  examples  from, 
respectively,  the  areas  of  payroll,  ac¬ 
counts  receivable,  and  accounts  pay¬ 
able. 

data  transfer  —  There  are  generally  three 
types  of  data  transfer:  programmed  data 
transfers;  program  interrupt  transfers; 
and  direct  memory  access  transfers. 
Programmed  data  transfer  is  the  easiest 
and  most  direct  method  of  handling 
data  i/o.  Program  interrupt  transfers 
provide  an  extension  of  programmed 
i/o  capabilities  by  allowing  the  periph¬ 
eral  device  to  initiate  a  aata  transfer. 
The  data  break  system  uses  direct  mem¬ 
ory  access  for  applications  involving  the 
fastest  data  transfer  rates. 

data  transfer  control  —  Generally,  data 
transfers  are  controlled  by  three  ele¬ 
ments:  control  information;  formatting; 
and  handshaking  procedures.  Format¬ 
ting  concerns  reserving  positions,  or 
fields,  in  the  transmission  block  for  spe¬ 
cific  information.  Control  data  and 
transfer  error  checking  data  must  be  in¬ 
cluded  in  the  transmission  block.  These 
are  usually  called  the  header,  body,  and 
trailer  of  a  block. 

data  transfer,  programmed  —  Normally, 
data  are  transferred  between  the  com¬ 
puter  accumulator  and  an  external  de¬ 
vice  under  program  control.  An  input 
bus  allows  each  device  to  clear  the  com¬ 
puter  accumulator  before  transferring 
data  into  it. 

data  transfer  rate  —  A  particular  rate  at 
which  data  is  transmitted  through  a 
channel,  but  measured  during  the  time 
data  is  actually  being  transmitted,  i.e., 
tape  transfer  rates  are  measured  in 
terms  of  characters  per  second,  dis¬ 
counting  gaps  between  blocks,  words, 
etc. 

data  transfer  rate,  average  —  A  particular 
rate  of  data  transmission  through  a 
channel  over  a  relatively  long  period  of 
time  to  include  gaps  between  blocks, 
words,  or  records.  Also  included  in  this 
time  are  regeneration  time  and  other 
items  not  subject  to  program  control. 
Starting,  stopping,  rewinding,  search¬ 
ing,  or  other  programmed  control  items 
are  not  included. 


data  transfer  rate,  effective  —  Same  as  data 
transfer  rate,  average. 

data  transfer  register  —  The  temporary 
storage  device  which  eases  the  commu¬ 
nication  or  movement  of  data  within  the 
computer. 

data  transfer  sequence,  single  chip  system 

—  On  some  systems,  data  transfers  to 
and  from  the  microprocessor  need  not 
be  synchronous,  or  slaved  to  a  particu¬ 
lar  timing  sequence;  devices  with  widely 
different  data  rates  and  all  using  com¬ 
mon  system  buses  can  be  serviced  by 
the  processor.  A  data  transfer  between 
the  microprocessor  and  memory  peri¬ 
pherals  is  a  simple  and  straightforward 
process. 

data  transmission  —  The  sending  of  data 
from  one  part  of  a  system  to  another 
part. 

data  transmission  bauds  —  The  measure 
of  the  speed  of  a  transmission.  A  baud 
is  equal  to  one  signal  element  per  sec¬ 
ond. 

data-transmission  equipment  —  The  com¬ 
munications  equipment  that  is  used  in 
direct  support  of  data-processing 
equipment. 

data  transmission,  synchronous  —  In  this 
type  of  data  transmission,  each  charac¬ 
ter  consists  of  5,  6,  7,  or  8  information 
bits  depending  on  the  code  structure. 
There  are  no  start  and  stop  bits.  Timing 
is  derived  through  synchronizing  cha¬ 
racters  at  the  beginning  of  each  mes¬ 
sage  or  block  of  data. 

data  transmission  system  —  A  series  of  cir¬ 
cuits,  modems,  or  other  devices  which 
transfer  or  translate  information  from 
one  site  or  location  to  another. 

data-transmission  trap  —  Usually  a  condi¬ 
tional  (unprogrammed)  jump  to  a  spe¬ 
cific  location  activated  automatically  to 
provide  communication  or  signals  be¬ 
tween  specific  input/output  routines 
and  the  related  programs. 

data-transmission  utilization  measure  — 

The  ratio  of  useful  data  output  of  a  data 
transmission  system,  to  the  total  data 
input. 

data  transmission  video  display  units  — 

Anv  type  of  input/output  equipment 
with  a  special  feature  of  displaying  in¬ 
formation  on  a  screen,  usually  a  cath¬ 
ode-ray  tube. 

data  under  voice  (DUV)  —  A  transmission 
system  which  carries  digital  data  on  a 
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portion  of  the  microwave  radio  spec¬ 
trum  below  the  frequency  used  for  voice 
transmission. 

data  unit  —  A  set  of  one  or  more  related 
characters  which  is  treated  as  a  whole. 
Often  used  in  place  of  field  to  specify  a 
particular  unit  of  information. 

data  use  identifier  —  A  title  or  name  for 
the  use  of  the  data  items  for  a  data  ele¬ 
ment;  for  instance,  an  occurrence  date 
such  as  the  employment  date  of  an  em- 
plo)^ee  that  is  used  for  data  base  infor¬ 
mation. 

data  validation  —  Some  data  entry  sys¬ 
tems  have  extensive  arrays  of  data  vali¬ 
dation  and  error  checking  features.  An 
attempt  to  enter  incorrect  data  is  caught 
on  a  field-by-field  basis  before  it  gets 
into  the  computer  system.  When  an  in¬ 
correct  character  is  detected,  the  entry 
is  disallowed,  the  cursor  remains  in  the 
field,  and  an  audible  “beep”  indicates 
the  identified  error.  The  operator 
merely  keys  in  the  correct  character  to 
continue. 

data  validity  —  A  relation  or  measure  of 
verifiability  of  data,  i.e.,  the  results  of 
specific  tests  performed  on  the  data 
such  as  the  forbidden  code  check.  Such 
tests  and  checks  verify  the  reliability  of 
the  data  and  thus  its  validity  or  degree 
of  acceptability. 

data  word  —  A  word  which  may  be  pri¬ 
marily  regarded  as  part  of  the  informa¬ 
tion  manipulated  by  a  given  program.  A 
data  wore!  may  be  usecT to  modify  a  pro¬ 
gram  instruction,  or  to  be  arithmetically 
combined  with  other  data  words.  A  data 
word  often  consists  of  36  bits  (or  six 
6-bit  characters).  Data  is  transferred  on 
a  word  basis,  36  bits  in  parallel  (some 
computers). 

data  word  size  —  The  specific  length  of 
data  word  a  particular  microprocessor  is 
designed  to  handle.  Thus,  the  term  2-, 
4-,  8-,  or  16-bit  microprocessor  refers  to 
data  word  length.  The  length  of  a  data 
word  affects  the  performance  capabili¬ 
ties  of  the  micprocessor.  Generally,  the 
longer  the  word  length,  the  higher  the 
data  throughput,  the  greater  the  preci¬ 
sion  for  arithmetic  operation  and  the 
greater  memory  addressing  capability. 

date,  delivery  —  The  date  of  physical  de¬ 
livery,  on-site,  of  the  components  of  the 
computer  configuration  without  regard 
to  wnether  or  not  they  have  been  un¬ 
packed,  placed  in  final  position,  or  in¬ 
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terconnected.  Delivery  of  equipment 
carries  no  connotation  of  operational 
status. 

date,  installation  —  The  date  new  equip¬ 
ment  is  ready  for  use.  The  commence¬ 
ment  of  rental  normally  begins  on  the 
day  following  the  date  on  which  the  con¬ 
tractor  officially  notifies  the  using  orga¬ 
nization  that  the  equipment  is  installed 
and  ready  for  use,  subject  to  the  accept¬ 
ance  and  standard  of  performance 
provisions  of  the  applicable  contract. 

dating  routine  —  A  routine  which  com¬ 
putes  and/or  stores,  where  needed,  a 
date  such  as  current  day’s  date,  expira¬ 
tion  date  of  a  tape,  etc. 

dating  subroutine  —  See  subroutine,  dat¬ 
ing. 

datum  —  Signifies  a  single  computer  word 
or  unit  of  information. 

daughter  card  —  Card  or  board  interfaced 
with  a  motherboard  or  backplane  of  a 
computer  system. 

DBDC  —  Abbreviation  for  Data  Base/Data 
Communications. 

DBMS  —  Abbreviation  for  Data  Base  Man¬ 
agement  System.  A  DBMS  is  often  pri¬ 
mary  control  software  used  in  manipu¬ 
lating  information  files.  DBMS  data 
dictionaries  are  now  becoming  widely 
available  as  primary  tools  for  better  data 
management.  They  can  be  used  with  or 
without  DBMS,  as  the  two  package  types 
are  complementary,  not  mutually  exclu¬ 
sive. 

DBMS,  CODASYL  standard  —  Some 
DBMS  conform  to  the  CODASYL  stan¬ 
dard.  CODASYL’s  specifications,  for¬ 
mulated  over  a  10-year  period,  repre¬ 
sent  the  result  of  a  comprehensive 
research  program  by  a  prominent  group 
of  computer  users  and  manufacturers. 
Based  on  real-life  data  processing  ex- 
eriences,  the  CODASYL  standards 
ave  become  the  accepted  language 
tools  for  the  efficient  management  of 
complex  data  bases.  DBMS  is  the  first 
minicomputer  data-base  management 
system  that  conforms  to  CODASYL 
standards. 

DBOS  —  Abbreviation  for  disk-based  op¬ 
erating  system. 

D-bus  —  Internal  designation  bus  in  a  rni- 
croprocessor  CPU,  from  the  ALU  to  its 
registers. 

dc  coupled  —  The  connection  by  a  device 
which  passes  the  steady  state  character¬ 
istics  of  a  signal  and  which  largely  elimi- 


dc  dump 


debuggers 


nates  the  transient  or  oscillating  charac¬ 
teristics  of  the  signal. 

dc  dump  —  1 .  The  intentional,  accidental, 
or  conditional  removal  of  all  direct-cur¬ 
rent  power  from  a  system  or  compo¬ 
nent.  2.  The  condition  that  results  when 
direct-current  power  is  withdrawn  from 
a  computer  using  volatile  storage. 

dc  erasing  head  —  A  device  which  causes 
the  removal  of  magnetic  bits  from  mag¬ 
netic  tape  by  the  use  of  a  magnetic  field 
developed  from  a  direct  current. 

d-character  —  A  specific  character  which  is 
used  to  modify  the  operations  code  in 
some  equipment. 

dc  signaling  —  A  transmissioh  method 
which  utilizes  direct  current. 

DD  —  Abbreviation  for  delay  driver,  digi¬ 
tal  data,  digital  display,  decimal  display, 
data  demand. 

DDA  —  Abbreviation  for  digital  dilferen- 
tial  analyzer  and  digital  display  alarm. 

DDC  —  Abbreviation  for  direct  digital 
control. 

DDCE  —  Abbreviation  for  digital  data  con¬ 
version  equipment. 

DDCMP  —  Abbreviation  for  digital  data 
communication  message  protocol.  A 
uniform  discipline  for  the  transmission 
of  data  between  stations  in  a  point- 
to-point  or  multipoint  data  communi¬ 
cation  system.  Tnis  protocol  governs 
parallel,  serial-synchronous,  or  serial- 
asynchronous  data  transmission  and  re¬ 
ceipt. 

DDG  —  Abbreviation  for  digital  display 
generator. 

DDGE  —  Abbreviation  for  digital  display 
makeup  (U.S.  Air  Force). 

DDL  —  Abbreviation  for  Data  Description 
Language. 

DDP  —  An  abbreviation  for  digital  data 
processor. 

DOS  —  1 .  Abbreviation  for  Digital  Display 
Scope.  2.  Abbreviation  for  Dataphone 
Digital  Service. 

DDT  —  See  debugging  package. 

dead  band  —  A  specific  range  of  values  in 
which  the  incoming  signal  can  be  al¬ 
tered,  without  also  changing  the  outgo¬ 
ing  response.  (Synonymous  with  dead 
space,  dead  zone,  switching  blank,  and 
similar  to  neutral  zone.) 


dead  file  —  A  file  that  is  not  in  current  use 
but  is  retained, 
dead  halt  —  See  halt,  dead, 
dead  space  —  Some  as  dead  band, 
dead  time  —  1 .  Any  definite  delay  deliber¬ 
ately  placed  between  two  related  actions 
in  order  to  avoid  overlap  that  might 
cause  confusion  or  to  permit  a  particu¬ 
lar  different  event,  such  as  a  control  de¬ 
cision,  switching  event,  or  similar  ac¬ 
tion,  to  take  place.  2.  The  delay  between 
two  related  actions,  measured  in  units 
of  time  for  efficiency  study, 
dead  zone  —  The  specific  area  in  various 
types  of  storage  media  which  is  not  re¬ 
served  for  data  store.  An  example  is  the 
space  between  the  bit  sites  on  magnetic 
tapes. 

debatable  time  —  When  there  is  no  proof 
as  to  what  difficulty  has  caused  a  delay, 
such  time  is  labeled  debatable  time,  and 
a  search  for  evidence  ensues  to  deter¬ 
mine  if  a  program  mistake,  operating 
mistake,  or  pemaps  a  transient  fault  has 
occurred. 

deblocking  —  A  procedure  for  reducing  a 
data  block  into  its  component  records 
for  further  processing. 

debug — 1.  To  locate  and  correct  any 
errors  in  a  computer  program.  2.  To 
detect  and  correct  malfunctions  in  the 
computer  itself.  (Related  to  diagnostic 
routine.)  3.  To  test  a  program  on  a 
computer  to  find  whether  it  works 
properly.  If  mistakes  are  revealed, 
they  must  be  traced  to  their  source 
and  corrected. 

debugger,  Interpretive  (IDB)  —  A  tvpical 
IDB  is  a  very  sophisticated  set  of  rou¬ 
tines  which  are  ideal  for  debugging  as¬ 
sembly  language  programs.  IDB  allows 
the  programmer  to  load  and  dump  pro¬ 
grams  trom  cassette  or  disk,  to  display 
large  blocks  of  memory,  to  examine 
memory  locations  in  several  display  for¬ 
mats,  to  modify  memory  locations,  to 
single  step  programs,  to  set  breakpoints 
which  execute  on  the  nth  pass,  and 
many  more. 

debuggers  —  Debuggers  let  users  exam¬ 
ine  and  change  memory  content,  and 
start  or  stop  execution  at  a  predeter¬ 
mined  location  or  condition  (break¬ 
point).  Other  debugging  aids  include 
trace  and  flow  checKs,  wnich  tell  when 
certain  address  contents  (variables) 
change  and  how  control  is  transferred 
within  the  program. 
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debugger,  simulation 

debugger,  simulotion  —  A  debugger  that 
uses  simulation  to  run  on  one  machine 
and  facilitate  the  debugging  of  a  pro¬ 
gram  written  to  run  on  another  ma¬ 
chine. 

debugging  —  The  process  of  isolating  and 
correcting  all  malfunctions  and/or  mis¬ 
takes  in  a  piece  of  equipment  or  a  pro¬ 
gram  of  operations. 

debugging-oid  routine  —  A  routine  to  aid 
programmers  in  the  debugging  of  their 
routines.  Some  typical  routines  are: 
storage,  print-out,  tape  print-out,  and 
drum  print-out. 

debugging  aids  —  A  set  of  routines  to  aid 
the  programmer  in  checking  out  a  par¬ 
ticular  program  by  furnishing  him  with 
the  contents  of  selected  areas  of  mem¬ 
ory. 

debugging  oidt,  reference  —  A  set  of  rou¬ 
tines  which  provides  a  means  of  utilizing 
the  computer  to  assist  the  programmer 
in  debugging  his  programs.  Among  the 
routines  included  are  the  following:  (a) 
changed-word  post  mortem,  a  routine 
to  compare  the  contents  of  program  or 
data  areas  with  a  selected  image  area; 
(b)  address  reference  search,  a  routine 
to  detect  all  words  in  the  computer 
memory  which  reference  a  particular 
address;  (c)  dump  selected  memory 
area,  a  routine  to  provide  the  contents 
of  all  locations  within  a  specified  mem¬ 
ory  area. 

debugging,  coniola  —  The  programmer 
may  debug  at  the  machine  console  or  at 
a  remote  console  by  slowly  stepping  the 
machine  through  each  instruction  and 
observing  the  contents  of  appropriate 
registers  and  memory  locations. 

debugging  examples  —  Various  debug¬ 
ging  statements  are  often  extensions  to 
many  programming  languages,  options 
to  compilers  or  interpreters  that  facili¬ 
tate  detection  of  program  errors  at  run 
time.  Some  types  are:  identifier  cross- 
reference  printouts,  trace  printings  of 
variable  value  changes,  traces  of  flow  of 
execution  logic  from  routine  to  routine, 
alter  or  no  op  statements,  and  others. 

debugging,  program  —  This  process  is 
mainly  one  of  making  corrections  to  the 
program.  It  is  followed  by  documenta¬ 
tion,  (which  is  really  a  continuing  pro¬ 
cess).  The  programmer  must  keep  pre¬ 
cise  records  of  the  entire  programming 
rocedure;  documentation  includes  a 
rief  description  of  the  problem,  the 


dobug  modulo,  dovolopmont  syttom 

program,  its  results,  and  the  process 
which  was  used  to  obtain  them. 

debugging,  remote  —  The  use  of  remote 
terminals  in  a  mode  suitable  for  testing 
of  programs,  most  frequently  found  in 
systems  devoted  to  scientific  or  engi¬ 
neering  computation. 

debugging,  snopthot  —  A  type  of  diagnos¬ 
tics  and  debugging  technique  in  which 
the  programmer  specifies  tne  start  and 
end  of  program  segments  where  he 
wishes  to  examine  the  contents  of  vari¬ 
ous  registers  and  accumulators.  The 
snapshot  tracing  may  indicate  the  con¬ 
tents  not  only  of  the  various  accumula¬ 
tors  and  registers  but  also  of  specified 
memory  locations. 

debugging,  tourca-languaga  —  Debug¬ 
ging  information  is  reouested  by  the 
user  and  displayed  by  tne  system  in  a 
form  consistent  with  the  source  pro¬ 
gramming  language. 

dabugging  itafamants  —  The  operating 
statements  provide  a  wide  and  flexible 
variety  of  methods  for  manipulating  the 
program  itself.  The  user  may:  (a)  insert 
or  delete  statements;  (b)  execute  selec¬ 
tivity;  (c)  print  changes  of  values  as  the 
change  occurs  and  transfer  control  as 
the  transfer  occurs;  (d)  obtain  a  static 
printout  of  all  cross-reference  relation¬ 
ships  among  names  and  labels,  and  dy¬ 
namic  exposure  of  impartial  or  imper¬ 
fect  execution. 

dabugging,  symbolic  —  Symbolic  com¬ 
mands  or  macroinstruments  are  utilized 
to  assist  in  the  debugging  procedure. 

dobug,  lino  monitoring  —  Refers  to  use  of 
a  line  monitor  for  system  debugging, 
startup  and  troubleshooting,  and  so  on. 
It  allows  for  the  terminal  to  be  placed 
into  a  full-duplex  mode  in  which  the 
traffic  of  all  terminals  in  the  chain  may 
be  monitored. 

dobug  mocroinstruction  —  A  macroinstruc¬ 
tion  which  generates  a  debugging  or 
program  testing  capability  within  a  par¬ 
ticular  program. 

dobug  mocros  —  Aids  built  into  a  program 
by  the  applications  programmer,  in  ad¬ 
dition  to  those  supplied  by  the  supervi¬ 
sory  program.  Debugging  macros  are  a 
type  of  unit  testing. 

dobug  modulo,  dovolopmont  syttom  — 

A  major  feature  of  some  development 
systems  is  the  debug  module  that  allows 
selected  user  mode  system  transactions 
to  be  stored  in  real-time  into  a  special 
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memory.  The  user  can  also  specify  that 
various  types  of  system  transactions  can 
suspend  user  operation  or  cause  a  sys¬ 
tem  to  re-enter  the  monitor  mode.  A 
complete  record  of  hundreds  of  transac¬ 
tions  that  were  recorded  in  the  indepen¬ 
dent  memory  just  prior  to  suspension 
can  be  conveniently  displayed  on  the 
system  terminal  or  printea  on  a  line 
printer. 

debug  monitor  —  Refers  to  a  resident 
debug  routine  that  provides  real  time 
breakpoint  capabilities  specifically  for 
examining  and  altering  memory  loca¬ 
tions  and  system  status  variables.  Gen¬ 
erally  it  contains  the  necessary  linking 
points  used  to  allow  the  user  programs 
to  call  the  monitor  (operating  system) 
routines. 

dobug  on-line  —  Same  as  debug,  except 
the  computer  is  performing  on-line 
functions,  utilizing  another  routine 
which  has  previously  been  checked  out. 

debug  program  —  A  debug  program  pro¬ 
vides  the  programmer  with  an  on-line 
conversational  utility  for  use  in  a  pro¬ 
gram  debugging  operation  and  offers  a 
wide  variety  of  inspection  and  control. 
The  commands  include  memory  search/ 
inspect/modify  and  memory  print; 
memory  and/or  register  initialization; 
memory  to  memory  copy  of  specific  re¬ 
gions. 

debug  program  patches  —  Refers  to  the 
various  debug  programs  that  assist  the 
programmer  to  find  errors  in  his  or  her 
programs  while  they  are  running  on  the 
system,  and  allow  him  or  her  to  replace 
or  patch  instructions  into  (or  out  of)  his 
or  ner  program. 

debug  program,  single  chip  systems  — 

On  some  systems  debug  programs  su¬ 
pervise  the  operation  of  a  user  program 
during  checkout.  These  types  of  pro¬ 
grams  provide  the  following  facilities 
for  testing  computer  programs:  printing 
selected  areas  of  memory  in  hexadeci¬ 
mal  format,  modifying  the  contents  of 
selected  areas  in  memory,  displaying 
and  modifying  CPU  registers,  inserting 
instruction  breakpoint  halts,  and  initiat¬ 
ing  execution  at  any  point  in  a  program. 

debug  software  packages,  development 
system  —  The  debug  software  package 
on  some  systems  ^lows  the  user  to 
specify  the  type  of  transactions  that  are 
to  be  stored  in  the  memory.  The  last  bit 
is  used  as  a  marker  to  identify  the  first 
transaction  that  is  stored  when  the 


decimol  numbering  system 

user’s  program  begins  execution.  Any 
combinations  of  the  following  transac¬ 
tions  on  some  systems  can  be  stored: 
memory  reads,  memory  writes,  i/o  port 
reads,  i/o  port  writes. 

decade  —  A  group  or  assembly  of  ten 
units,  e.g.,  a  counter  which  counts  to  ten 
in  one  column,  or  a  resistor  box  which 
inserts  resistance  quantities  in  multiples 
of  powers  of  10. 

decade  counter  —  See  counter,  decade. 

deceleration  time  —  The  time  which 
elapses  between  completion  of  reading 
or  writing  of  a  tape  record,  and  the  time 
when  the  tape  stops  moving.  (Synony¬ 
mous  with  stop  time.) 

decentralized  data  processing  —  See  data 

processing,  decentralized. 

deciding  —  An  operation  whose  function 
is  to  accept  or  reject  certain  items  of 
information.  One  input  is  the  informa¬ 
tion,  while  the  other  is  a  fixed  reference. 
The  two  inputs  are  combined  by  the  ap¬ 
propriate  logical  rule  to  give  the  output. 

decimal  —  1 .  Pertaining  to  a  characteristic 
or  property  involving  a  selection, 
choice,  or  condition  in  which  there  are 
ten  possibilities.  2.  Pertaining  to  the 
number-representation  system  with  a 
radix  of  ten. 

decimal,  binary-coded  —  See  binary  coded 
decimal. 

decimal,  binary-coded  representation  — 

See  binary-coded  decimal  representa¬ 
tion. 

decimal,  coded  —  Describing  a  form  of  no¬ 
tation  by  which  each  decimal  digit  is 
separately  expressed  in  some  other 
number  system;  e.g.,  in  the  8-4-2- 1 
coded-decimal  notation,  the  number 
twelve  is  represented  as  0001  0010,  for 
1  and  2;  whereas  in  pure  or  straight  bi¬ 
nary  notation  it  is  represented  as  1 100. 
Other  coded  decimal  notations  used  are 
the  5-4-2- 1,  the  excess  three,  and  the 
2-3-2- 1  codes. 

dacimal-codod  digit  —  A  digit  or  character 
defined  by  a  set  of  decimal  digits,  such 
as  a  pair  of  decimal  digits  specifying  a 
letter  or  special  character  in  a  system  of 
notation. 

dscimal  digit  —  See  digit,  decimal. 

docimal  notation  —  See  number,  decimal. 

decimal  number  —  See  number,  decimal. 

decimal  numbering  system  —  A  system  of 
reckoning  by  10  or  the  powers  of  10 
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using  the  digits  0  through  9  to  express 
numerical  quantities. 

d«cimalr  packed  —  The  storage  of  two  di¬ 
gits  in  an  area  which  usually  stores  an 
alphabetic  letter  or  special  character. 

d«cimcil  point  —  That  base  point  (radix 
10)  in  decimal  numbers  which  separates 
integers  from  fractional  values;  i.e.,  val¬ 
ues  to  the  left  of  the  point  are  positive 
powers  of  10,  while  values  to  the  right  of 
the  point  are  negative  powers  of  10. 

docimol  point,  octuol  —  A  decimal  point 
for  “display”  purposes;  e.g.,  when  a  nu¬ 
meric  value  is  listed  on  a  printed  report, 
the  decimal  point  will  often  appear  as  an 
actual  printed  character.  Wnen  spe¬ 
cified  for  data  to  be  used  within  a  com¬ 
puter,  it  requires  an  actual  space  in  stor¬ 
age. 

docimol  point,  ostumod^ — The  point 
within  a  numeric  item  at  which  the  deci¬ 
mal  point  is  assumed  to  be  located. 
When  a  numeric  item  is  to  be  used 
within  a  computer,  the  location  of  the 
assumed  decimal  point  is  considered  to 
be  at  the  right  unless  otherwise  spe¬ 
cified  in  the  appropriate  record-descrip¬ 
tion  entry.  It  will  not  occupy  an  actual 
space  in  storage,  but  it  will  be  used  by 
tne  computer  to  align  the  value  properly 
for  calculation. 

docimol-fo-binory  convortion  —  The  pro¬ 
cess  of  converting  a  number  written  to 
the  base  of  ten,  or  decimal,  into  the 
equivalent  number  written  to  the  base 
of  two,  or  binary. 

d«cition  —  The  computer  operation  of  de¬ 
termining  if  a  certain  relationship  exists 
between  words  in  storage  or  registers, 
and  takii^  alternative  courses  of  action. 
This  is  effected  by  conditional  jumps  or 
equivalent  techniques.  Use  of  this  term 
has  given  rise  to  tne  misnomer  “magic 
brain”;  actually,  the  process  consists  of 
making  comparisons,  by  use  of  arithme¬ 
tic,  to  determine  the  relationship  of  two 
terms  (numeric,  alphabetic  or  a  combi¬ 
nation  of  both),  e.g.,  equal,  greater 
than,  or  less  than. 

decision  box  —  The  symbol  used  in  flow¬ 
charting  to  indicate  a  choice  or  branch¬ 
ing  in  tne  information-processing  path. 

docision  olomont  — -  A  circuit  that  performs 
a  logical  operation  on  one  or  more  bi¬ 
nary  digits  of  input  information  (repre¬ 
sent  “yes”  or  “no”)  and  expresses  the 
result  in  its  output. 
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docision  gotos  —  A  circuit  having  two  or 
more  inputs  and  one  output.  The  out- 

f)ut  depends  upon  the  combination  of 
ogic  signals  at  the  input, 
docision  instruction  —  See  branch, 
docision,  logic  —  See  logic  decision, 
docision,  logical  —  The  choice  or  ability  to 
choose  between  alternatives.  Basically, 
this  amounts  to  an  ability  to  answer  yes 
or  no  with  respect  to  certain  fundamen¬ 
tal  questions  involving  equality  and  rel¬ 
ative  magnitude;  e.g.,  in  an  inventory 
application,  it  is  necessary  to  determine 
whether  or  not  there  has  been  an  issue 
of  a  given  stock  item, 
docision-moking  (gomo  thoory)  —  Game 
theory  is  a  mathematical  theory  dealing 
with  decision-making  in  a  competitive 
situation  in  which  both  parties  are  active 
and  have  an  effect  on  the  final  outcome. 
The  object  is  to  arrive  at  an  optimal 
course  of  action  by  consideration  of  all 
possible  moves  and  chance  happenings, 
dacition-making  tytfam  —  One  of  the 
basic  uses  of  an  on-line,  real-time  sys¬ 
tem  is  to  find  an  optimum  answer  to 
every  demand  according  to  decision 
rules  which  have  been  previously  estab¬ 
lished,  or  according  to  a  simulation 
model. 

dacition  machanisiii  —  The  component 
part  of  a  character  reader,  in  character 
recognition,  that  receives  the  finalized 
version  of  the  input  character  and 
makes  a  determination  as  to  its  probable 
identity. 

dacision  plan  —  A  system  or  procedure 
used  for  making  managerial  decisions, 
i.e.,  rules  either  prepared  in  advance  of 
specific  events  or  developed  at  the  time 
or  on  the  scene  and  applied  by  men, 
machines,  or  combinations  of  these. 
Such  plans  include  the  exception  princi¬ 
ple,  internal  decision-mating  proce¬ 
dures,  manual  interrupt  and  interven¬ 
tion,  variable  or  stochastic  processing, 
and  various  adaptive  ana  heuristic 
plans. 

daciiion  rulat  —  The  programmed  criteria 
which  an  on-line,  real-time  system  uses 
to  make  operating  decisions.  It  is  impor¬ 
tant  to  periodically  review  the  decision 
rules  which  are  being  used  by  a  system, 
because  the  nature  of  the  problems  to 
be  solved  changes  over  time  and  be¬ 
cause  new  situations  may  have  arisen 
which  were  nq^  at  first  anticipated, 
dacision  tablo  —  See  table,  decision. 


d«ck 

d^ck  —  A  collection  of  cards,  commonly  a 
complete  set  of  cards  which  have  been 
punched  for  a  definite  service  or  pur¬ 
pose. 

d«ck,  tap#  —  The  device  or  mechanism 
which  is  designed  to  control  the  move¬ 
ment  of  tape. 

daclarotian  —  A  declaration  is  repre¬ 
sented  by  one  or  more  instructions 
which  specify  the  type,  characteristics, 
or  amount  of  data  associated  with  iden¬ 
tifiers. 

daclarativ#  op«rafion  —  1 .  Coding  $e- 
uence  consisting  of  a  symbolic  lAel,  a 
eclarative  operation  code,  and  an  op¬ 
erand.  It  involves  writing  symbolic  la¬ 
bels  and  operation  codes  for  data  and 
constants.  2.  The  process  or  procedures 
which  provide  the  object  program  with 
various  input,  output,  work  ideas,  and 
other  constants  which  may  be  designed 
or  required. 

daclarotivat  —  Statements  made  to  a  sym¬ 
bolic  processor  to  control  the  specifics 
of  an  assembly. 

dadorofiv#  stafamant  —  Instructions  in 
symbolic  coding,  or  systems  used  to 
define  and  designate  areas,  constants, 
and  symbols. 

dacoda —  1.  To  apply  a  code  so  as  to  re¬ 
verse  some  previous  encoding.  2.  To 
determine  the  meaning  of  individual 
characters  or  groups  oi  characters  in  a 
message.  3.  To  determine  the  meaning 
of  an  instruction  from  the  set  of  pulses 
which  describes  the  instruction,  com¬ 
mand,  or  operation  to  be  performed.  4. 
To  translate  coded  characters  to  a  more 
understandable  form. 

dacodad  oparatiant  —  See  decoding. 

dacpdar —  I .  A  device  that  determines  the 
meaning  of  a  set  of  signals  and  initiates 
a  computer  operation  based  thereon.  2. 
A  matrix  of  switching  elements  that  se¬ 
lects  one  or  more  output  channels  ac¬ 
cording  to  the  combination  of  input  sig¬ 
nals  present.  (Contrasted  with  encoder, 
and  clarified  by  matrix.) 

docodar,  command — ^The  command  de¬ 
coder  preprocesses  commands  from  the 
user-console.  This  program  is  used  to 
convert  parameters,  etc.,  before  the 
command  is  sent  to  the  program  for 
which  the  command  is  intended. 

docodor,  oporation  —  A  decoder  used  to 
examine  and  interpret  the  part  of  the 
instruction  word  specifying  the  opera¬ 
tion  to  be  performed  and  which  sends 
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signals  to  the  circuitry  executing  the 
specified  operation. 

dacoding  —  1 .  Performing  the  internal  op¬ 
erations  by  which  a  computer  deter¬ 
mines  the  meaning  of  the  operation 
code  of  an  instruction;  also  sometimes 
applied  to  addresses.  2.  In  interpretive 
routines  and  some  subroutines,  an  op¬ 
eration  by  which  a  computer  determines 
the  meaning  of  parameters  in  the  rou¬ 
tine.  3.  Translating  a  secretive  language 
into  the  clear. 

dacallata  —  The  act  of  separating  the 
parts  of  a  multipart  form  and  the  re¬ 
moval  of  the  carbons  to  then  disperse 
cards  or  other  information  or  data. 

dacollator  —  A  device  which  combines  the 
removal  of  carbon  paper  and  separation 
of  various  copies  of  a  standard  multi¬ 
part  continuous  form. 

dacramant —  1.  The  quantity  by  which  a 
variable  is  decreased.  2.  A  specific  part 
of  an  instruction  word  in  some  binary 
computers;  thus,  a  set  of  digits. 

dacramant  tiald  —  A  portion  of  an  instruc¬ 
tion  word  set  aside  specifically  for  modi¬ 
fying  the  contents  of  a  register  or  stor¬ 
age  location. 

dacryption  —  A  procedure  for  the  inter¬ 
pretation  or  deciphering  of  coded  data. 

dadicatad  —  1 .  Generally  refers  to  ma¬ 
chines,  programs,  or  procedures  that 
are  designed  or  set  apart  for  special  or 
continued  use.  For  example,  a  dedi¬ 
cated  microprocessor  can  be  one  that 
has  been  designed  or  specifically  pro¬ 
grammed  for  a  single  or  special  group 
of  applications,  such  as  computerized 
games,  appliances,  traffic  lights,  calcula¬ 
tors,  etc.  kOMs,  as  control  devices,  are 
usually  the  means  of  developing  dedi¬ 
cated  microprocessors.  2.  Synonymous 
with  leased  or  private  lines  or  machines 
usually  referring  to  communications 
equipment. 

dadicatad  channal  —  A  specific  channel 
that  has  been  reserved  or  committed  or 
set  aside  for  a  very  specific  use  or  appli¬ 
cation. 

dadicatad  storaga  —  See  storage,  dedi¬ 
cated. 

dadicatad  trap  calls  —  See  trap,  dedicated 
cells. 

dafarrod  addratsing  —  See  addressing,  de¬ 
ferred. 

dafarrad  antry /dafarrod  axit  —  An  asyn¬ 
chronous  event  causes  the  deferred 
entry  by  passing  the  central  processing 
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unit  control  to  a  subroutine  or  to  an 
entry  point.  This  transfer  causes  a  de¬ 
ferred  exit  from  the  program  having 
control  previously. 

deferred  processing  —  Processing  which 
can  be  delayed  or  is  considered  low  pri¬ 
ority,  and  is  completed  when  computer 
time  is  at  nonpeak  periods. 

define  —  To  establish  a  value  for  a  vari¬ 
able  or  symbol  or  to  establish  what  the 
variable  represents. 

definition  —  1 .  The  resolution  and  sharp¬ 
ness  of  an  image,  or  the  extent  to  which 
an  image  is  brought  into  sharp  relief.  2. 
The  degree  with  which  a  communica¬ 
tion  system  reproduces  sound  images  or 
messages. 

definition,  index  —  The  number  of  times  a 
loop  operation  is  to  be  repeated.  This 
FORTRAN  specification  can  appear  in 
either  do,  read,  or  write  statements.  It  is 
specified  by  the  starting  value,  the  limit 
value,  and  the  incremental  value. 

definition,  problem  —  The  art  of  compil¬ 
ing  logic  in  the  form  of  general  flow¬ 
charts  and  logic  diagrams  which  clearly 
explain  and  present  the  problem  to  the 
programmer  in  such  a  way  that  all  re¬ 
quirements  involved  in  the  run  are  pre¬ 
sented. 

definition,  recursive  —  A  definition  which 
defines  something  partly  in  terms  of  it¬ 
self. 

degradation  —  A  special  condition  when 
the  system  continues  to  operate  but  at 
reduced  levels  of  service.  Such  circum¬ 
stances  are  usually  caused  by  unavaila¬ 
bility  of  various  equipment  units  or  sub¬ 
systems. 

degradation,  graceful  —  See  fail  softly. 

degradation  testing  —  Measurement  of 
performance  of  a  system  at  the  extreme 
operating  limits.  Tests  are  performed  to 
determine  the  gradual  changes  in  per¬ 
formance  characteristics. 

degree  of  multiprogramming  —  Refers  to 
the  number  of  transactions  handled  in 
parallel  by  the  systems  involved  in  a 
multiprogram. 

delay  —  1 .  The  length  of  time  after  the 
close  of  a  reporting  period  before  infor¬ 
mation  pertaining  to  that  period 
becomes  available.  Delay  may  also  cover 
the  time  to  process  data,  ana  to  prepare 
and  distribute  rgjorts.  2.  The  retarda¬ 
tion  of  the  flow  oi  information  in  a  chan¬ 
nel  for  a  definite  period  of  time. 
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delay  coding,  minimum  —  Same  as  pro¬ 
gramming,  minimum  access. 

delay  counter  —  In  the  control  unit  of 
some  computers,  a  counter  that  can 
temporarily  delay  a  program  long 
enough  for  the  completion  of  an  opera¬ 
tion. 

delay,  data  —  See  data  delay. 

delay  differential  —  The  difference  be¬ 
tween  the  maximum  and  the  minimum 
frequency  delays  occurring  across  a 
band. 

delay  digit  —  A  logic  clement  which 
delays  its  input  signal  by  one  digit  pe¬ 
riod. 

delay  distortion  —  Also  termed  envelope 
delav  or  phase  delay.  Distortion  result¬ 
ing  from  nonuniform  speed  of  transmis¬ 
sion  of  the  various  frequency  compo¬ 
nents  of  a  signal  through  a  transmission 
medium. 

deloyed-output  equipment  —  Equipment 
which  removes  the  data  from  the  system 
after  processing  has  been  completed  or 
while  in  process,  but  which  holds  it  for 
further  instructions  or  later  use. 

delay  element  —  The  circuitry  or  elec¬ 
tronic  mechanism  which  accepts  data 
temporarily,  and  emits  the  same  data 
after  a  specific  interval. 

delay,  envelope  —  Characteristics  of  a  cir¬ 
cuit  which  result  in  some  frequencies  ar¬ 
riving  ahead  of  the  others  even  though 
they  were  transmitted  together. 

delay,  external  —  Computer  down  time 
attributable  to  circumstances  not  the 
fault  of  the  computer  system,  and  be¬ 
yond  the  reasonable  control  of  the  sys¬ 
tem  operator  or  maintenance  engineer. 
An  example  of  an  external  delay  would 
be  a  failure  of  the  electrical  power  to  the 
building. 

dolay  lino  —  A  device  capable  of  retarding 
a  pulse  of  energy  between  input  and 
output,  based  on  the  properties  of 
materials,  circuit  parameters,  or  me¬ 
chanical  devices.  Examples  of  delay 
lines  are  material  media  such  as  mer¬ 
cury,  in  which  sonic  patterns  may  be 
propagated  in  time;  lumped-constant 
electrical  lines;  coaxial  cables;  transmis¬ 
sion  lines;  and  recirculating  magnetic- 
drum  loops. 

dolay  lino  rogittor  —  See  register,  delay 
line. 

dolay-lino  storago  —  A  storage  technique 
in  which  data  is  stored  by  allowing  it  to 
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travel  through  some  medium  such  as 
mercury. 

delay  loop  stores  —  A  method  of  storing 
information  by  transmitting  bits  or  no 
bits  serially  through  a  loop. 

deloy,  operating  —  During  repair  time  to 
discover  suspected  faults,  if  the  investi¬ 
gation  shows  the  equipment  to  be  free 
of  faults,  the  time  lost  should  count  as 
an  operating  delay. 

delay  register  line  —  See  register  delay 
line. 

delay  time  —  The  amount  of  elapsed  time 
between  the  end  of  one  event  and  the 
beginning  of  the  next  sequential  event. 

deleave  —  1 .  The  reversing  of  the  colla¬ 
tion  operation  bv  separating  the  mem¬ 
bers  of  a  collated  sequence  and  obtain¬ 
ing  a  dispersal.  2.  Separating  the  files  of 
a  multipart  form. 

delete  —  To  remove  or  eliminate,  e.g.,  to 
remove  a  record  from  a  master  file. 

deleted  representation  —  Similar  to  an 
erase  character,  i.e.,  a  particular  repre¬ 
sentation  to  which  any  other  represen¬ 
tation  can  be  converted  by  further  oper¬ 
ation  or  recording.  In  paper  tape,  wnich 
does  not  lend  itself  to  erasure  or  dele¬ 
tions,  deleted  representation  consists  of 
a  code  hole  in  all  of  the  code  positions. 
Often  called  null  representation.  In 
graphics,  the  absence  of  information 
can  be  deleted  representation. 

delation  record  —  A  record,  which,  when 
matched  with  a  master  file,  results  in 
one  or  more  corresponding  records 
being  deleted  from  the  master  file. 

delimit  —  To  fix  the  limits  of;  to  bound. 

delimiter  —  A  character  that  limits  a  string 
of  characters,  and  therefore  cannot  be  a 
member  of  the  string. 

delta  —  The  difference  between  a  partial- 
select  output  of  a  magnetic  core  in  a  1 
state,  and  a  partial-select  output  of  the 
same  core  in  a  0  state. 

delta  noise  —  The  difference  between  the 
1 -state  and  the  0-state  half-selected 
noise. 

demand  —  An  input/output  coding  tech¬ 
nique  in  which  a  read  or  write  order  is 
initiated  as  the  need  to  read  a  new  block 
or  write  a  new  block  of  data  occurs.  Op¬ 
erations  do  not  take  place  in  parallel. 

demand  fetching  —  A  memory  multiplex¬ 
ing  design  in  which  segments  arc  kept 
on  a  backing  storage  and  only  placed  m 


an  internal  storage  when  computations 
refer  to  them. 

demand  paging  —  Generally,  demand 
paging  allows  a  program’s  required 
memory  area  to  be  noncontiguous  and 
partially  nonresident — which  permits 
the  maximum  utilization  of  the  system’s 
total  available  memory.  Additionally, 
demand  paging  permits  the  computer 
system  to  execute  programs  that  are 
larger  than  the  allocated  physical  main 
memory  within  the  processor. 

demand  paging  scheme  —  An  operating 
system  memory  management  scheme 
that  allows  memory  to  be  broken  into 
pages  which  can  be  swapped  to  a  high 
speed  disk  when  more  memory  is 
needed.  When  the  nonresident  data  or 
code  is  referenced,  a  page  fault  occurs. 

demand  processing  —  See  processing,  de¬ 
mand. 

demand  processing  time  sharing  —  See 

time  sharing,  demand  processing. 

demand  staging  —  The  act  of  moving  data 
from  disk  to  main  memory  when  re¬ 
quested  by  an  applications  program  and 
not  before,  as  opposed  to  anticipatory 
staging. 

demodulation  —  A  procedure  for  retriev¬ 
ing  original  signals  from  modulated  car¬ 
rier  waves.  Such  a  technique  is  utilized 
to  make  communication  signals  compat¬ 
ible  with  business-machine  signals. 

demodulator  —  1 .  A  device  which  receives 
tones  from  a  transmission  circuit  and 
converts  them  to  electrical  pulses,  or 
bits,  which  may  be  accepted  by  a  busi¬ 
ness  machine.  2.  A  device  which  detects 
the  modulating  signals,  then  removes 
the  carrier  signal  and  reconstitutes  the 
intelligence.  (Clarified  by  modulation 
code,  and  contrasted  with  modulator.) 

demonstration  testing  —  An  exhibition  to 
show  the  basic  system  capabilities  and 
limitations. 

demultiplexer  —  The  logical  circuit  that 
can  route  a  single  line  of  digital  infor¬ 
mation  to  other  lines.  The  device  acts  to 
switch  information  to  many  different 
points. 

demultiplexing  —  Dividing  one  or  more 
information  streams  into  a  larger  num¬ 
ber  of  streams.  Contrasted  with  multi¬ 
plexing. 

deniol  gate,  alternative  —  Same  as  gate, 
NAND. 

denial  gate,  joint  —  Same  as  gate,  NOR. 
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dense  binary  code  —  A  code  in  which  all 
possible  states  of  the  binary  code  are 
used. 

density  —  The  closeness  of  space  distri¬ 
bution  on  a  storage  medium  such  as  a 
magnetic  drum,  magnetic  tape,  or  cath¬ 
ode-ray  tube. 

density,  bit  —  The  number  of  binary  digits 
that  are  stored  in  a  given  linear  area  or 
volume. 

density,  recording  —  The  number  of  bits 
per  a  given  unit  length  of  a  linear  track 
m  a  recording  medium. 

density,  storage  —  See  storage  density. 

density,  track  —  The  number  of  adjacent 
tracks  per  unit  distance  measured  in  a 
direction  perpendicular  to  the  direction 
of  individual  tracks.  The  inverse  of  track 
pitch. 

departure  time  —  The  time  at  which  con¬ 
trol  is  returned  to  the  supervisory  pro¬ 
gram  when  a  segment  of  an  application 
program  is  completed. 

dependent  voriable  —  See  variable,  depen¬ 
dent. 

derail  —  An  instruction  to  go  to  a  subrou¬ 
tine. 

deroting,  component  —  To  ensure  reliable 
system  operation  under  extremely  ad¬ 
verse  conditions  and  with  limit-value 
components,  components  used  in  cir¬ 
cuit  modules  are  derated  far  below 
manufacturers’  specification. 

descending  sort  —  A  sort  in  which  the  suc¬ 
cessive  keys  compare  less-than  or  equal- 
to. 

description,  doto  —  See  data  description. 

description,  problem  —  A  statement  of  a 
problem,  possibly  a  description  of  the 
method  of  its  solution,  or  the  solution 
itself.  The  transformations  of  data  and 
the  relationship  of  procedures,  data, 
constraints,  environments,  etc.,  may 
also  be  included. 

description,  record  —  See  record  descrip¬ 
tion. 

descriptor —  1.  A  significant  word  that 
helps  to  classify  the  components  of  a 
document.  2.  An  elementary  term, 
word,  or  simple  phrase  used  to  identify 
a  subject,  concept,  or  idea. 

design  —  The  specification  of  the  working 
relations  between  the  parts  of  a  system 
in  terms  of  their  characteristic  actions. 

designating  device  —  A  device  on  certain 
tabulators  which  allows  the  first  item  of 
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a  series  of  similar  data  to  be  printed, 
and  inhibits  some  or  all  printing  of  the 
rest  of  the  series. 

designation  register  —  A  register  into 
which  data  is  being  placed. 

designator  —  A  property  of  part  of  an  en¬ 
tity  serving  to  classify  the  entity,  such  as 
the  speed  of  a  computer  determining 
whether  it  is  a  high-,  medium-,  or  low- 
speed  system. 

design,  functional  —  Logic  is  a  discipline 
which  deals  with  the  principles  relating 
to  switching  theorv  and  other  tech¬ 
niques  as  regards  design  of  data  pro¬ 
cessing  equipment.  The  application  of 
this  logic  between  the  working  relations 
and  basic  principles  is  without  primary 
regard  for  the  equipment  used.  A  type 
of  block  diagram  is  formed  using  logic 
symbols,  and  the  practical  or  working 
relations  between  all  parts  of  the  system 
are  called  the  functional  design. 

design,  item  —  The  specification  of  what 
fields  make  up  an  item,  the  order  in 
which  the  fielcls  are  to  be  recorded,  and 
the  number  of  characters  to  be  allocated 
to  each  field. 

design,  logic  —  The  analytical  detail  of  the 
working  relations  between  the  parts  of  a 
system  in  terms  of  symbolic  logic  and 
without  primary  regard  for  its  hardware 
implementation. 

design,  logicol  —  1 .  The  planning  of  a 
data-processing  system  prior  to  its  de¬ 
tailed  engineering  design.  2.  The  syn¬ 
thesizing  of  a  network  of  logical  ele¬ 
ments  to  perform  a  specified  function. 
3.  The  results  of  definitions  1  and  2, 
frequently  called  the  logic  of  a  com¬ 
puter  or  of  a  data-processing  system. 

design  objective  —  The  planned  or  pro¬ 
jected  performance  goal  or  expectation 
based  on  or  chosen  prior  to  the  devel¬ 
oped  operations.  Tne  technical  esti¬ 
mates  of  performance  requirements 
awaiting  confirmation. 

design,  operational  —  The  description  in 
logical,  mathematical,  or  operating 
terms  of  how  system  tasks  are  to  be  per¬ 
formed.  This  also  refers  to  the  develop¬ 
ment  of  methods  to  accomplish  system 
tasks. 

design,  problem  system  —  See  system,  de¬ 
sign  problem. 

design  programmer  —  See  programmer, 
design. 

design,  systems  —  One  which  formulates 
and  graphically  describes  the  nature 


design  verification 


detail  chart 


and  content  of  input,  files,  procedures, 
and  output  in  order  to  display  the  nec¬ 
essary  connection  processes  and  proce¬ 
dures. 

design  verification  —  The  experimental 
tests  and  original  experiments  to  deter¬ 
mine  that  the  design  meets  the  required 
specifications. 

desk  check  —  A  procedure  of  analyzing  or 
inspecting  a  written  program  or  specific 
instructions  for  errors  in  logic  or  syntax 
without  the  requirement  or  use  of  com¬ 
puting  equipment. 

desktop  computer  —  A  basic  desktop  com¬ 
puter  system  includes  at  least  8k  of 
read/ write  memory  and  some  “off-line” 
magnetic  storage,  responds  to  English- 
like  language  commands,  and  is  rela¬ 
tively  easy  to  use.  The  minimum  confi¬ 
guration,  however,  is  usually  not 
sufficient  for  “real-world”  user  applica¬ 
tions.  As  a  result,  most  desktop  comput¬ 
ers  include  such  extra-cost  options  as 
additional  memory  and  an  external  line 
printer. 


destination  source  instruction  —  See  in¬ 
struction,  source  destination. 

destination  warning  marker  (DWM)  ^ 

A  reflective  spot  on  the  back  of  a  mag¬ 
netic  tape,  18  feet  from  the  physical  end 
of  the  tape,  which  is  sensed  photoelec- 
trically  to  indicate  that  the  physical  end 
of  the  tape  is  approaching. 

destructive  addition  —  See  addition,  de¬ 
structive. 

destructive  read  —  To  take  information 
from  a  storage  device  and,  by  doing  so, 
destroying  tne  information  in  that  de¬ 
vice. 

destructive  reading  ^ — A  reading  process 
that  destroys  the  data  in  the  source. 

destructive  readout  —  See  read,  destruc¬ 
tive. 

destructive  storage  —  See  storage,  de¬ 
structive. 

destructive  test  —  See  test,  destructive. 

detab-X  —  Decision  Tables,  Experimen¬ 
tal;  a  programming  language  tnat  com¬ 
bines  decision  tables  with  COBOL. 


Desktop  computer. 


despiking  —  The  placing  of  a  capacitor 
from  the  supply  voltage  to  ground  near 
the  logic  circuit,  e.g.,  the  process  of 
removing  voltage  spikes  on  power  lines 
caused  by  fast  switching  logic  circuits. 

destination  address  —  In  computer  sys¬ 
tems  having  a  source-destination  arcni- 
tecture,  the  destination  address  is  the 
address  of  the  device  register  or  mem¬ 
ory  location  to  which  data  is  being  trans¬ 
ferred. 


detachable  plugboard  —  See  patchboard, 
detail  —  Most  often  a  file  of  present  or 
current  transactions  in  the  processing 
plan,  such  as  a  record  from  a  file, 
detail  chart  —  A  flowchart  in  minute  detail 
of  a  sequence  of  operations.  The  sym¬ 
bols  of  tne  detail  chart  usually  denote  an 
individual  step  or  computer  operation. 
A  detail  chart  is  more  detailed  than  a 
logic  chart,  usually  reflects  the  particu¬ 
lar  computer  characteristics  and  in- 
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dstoil  record 
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structions,  and  facilitates  the  actual  cod¬ 
ing  of  the  program  in  the  manner  in¬ 
tended  by  the  programmer  preparing 
the  chart. 

detoil  record  —  The  specific  listing  of  data 
which  is  a  unit  part  of  a  major  classifica¬ 
tion  of  larger  segments  or  a  total  clas¬ 
sification  of  data. 

detecting  code,  error  —  See  code,  error  de¬ 
tecting. 

detection,  error  (trontmitiion)  —  Trans¬ 
mission  errors  are  detected  by  parity 
and  long  (channel)  checks. 

detection,  execution  errors  —  Those  er¬ 
rors  detected  during  the  execution  of 
the  user’s  program. 

detection,  mark  —  A  type  of  character  rec¬ 
ognition  system  which  detects  certain 
intelligence  or  information  from  marks 
placed  in  areas  on  paper  or  cards,  called 
site  areas,  boxes,  or  windows.  Mark 
reading  results  from  optical  character 
recognition  or  mark  sensing  systems 
whicn  seek  out  the  presence  or  absence 
of  pencil  marks  or  graphite  particles, 
such  as  in  college  or  school  exams,  cen¬ 
sus  returns,  etc. 

dotoctor  —  A  circuitry  which  produces  a 
designed  output  upon  receipt  of  specific 
corresponding  patterns  or  patterns  of 
input. 

datactor  (primary  •lamant)  —  The  first 
system  element  that  performs  the  initial 
measurement  operation  and  responds 
quantitatively  to  the  measured  variable, 
i.e.,  the  primary  element  performs  the 
initial  conversion  of  measurement  en¬ 
ergy. 

datacfor,  proparty  —  An  optical  character 
recognition  (OCR)  term  which  repre¬ 
sents  the  component  of  a  character 
reader  that  has  the  normalized  signal 
for  use  in  extracting  a  set  of  characteris¬ 
tic  properties  on  tne  basis  of  which  a 
character  can  be  identified. 

davalopmant  systam  toftwara^ — Typical 
programs  that  would  be  used  during  a 
program-development  cvcle  include  an 
assembler,  editor,  and  a  compiler. 
There  are  also  large  programs  written 
in  BASIC,  variations  of  PL/1  and  FOR¬ 
TRAN  that  are  used  first  to  develop 
programs  in  these  higher-level  lan¬ 
guages,  then  to  translate  the  instruc¬ 
tions  down  to  the  actual  operation  code 
needed  to  control  the  processor.  These 
languages,  though,  generate  more  code 
than  is  necessary. 


davica  —  1 .  That  which  is  devised,  in¬ 
vented,  or  formed  by  design.  2.  A  me¬ 
chanical  contrivance  or  appliance. 

davica  control  charactar  —  See  character, 
device  control. 

davica  controllari,  input-output  —  Input- 

output  controllers  consist  of  the  neces¬ 
sary  logic  circuitry  required  to  intercon¬ 
nect  one  or  more  peripheral  devices 
with  the  input-output  interface.  An  in- 
put-output  controller  is  normally  iden¬ 
tified  with  a  single  device;  however,  cer¬ 
tain  types  of  controllers  may 
accommodate  multiple  devices  of  the 
same  physical  type. 

davica  controllars,  microcomputar  — 

On  some  systems  device  controllers  on 
the  bus  may  participate  in  the  priority 
chain,  those  closest  to  the  CPU  having 
highest  priority.  Devices  interrupt  at 
random  tor  service,  or  the  program  may 
test  devices  periodically  to  determine  if 
they  are  reaay  for  service, 
davica,  convarsion  —  See  conversion  de¬ 
vice. 

davica  handlars,  i/a  —  The  input/output 
device  handlers  are  responsible  for  con¬ 
trolling  the  activities  of  all  input/output 
channels  and  peripheral  equipment, 
davica  indapandanca  —  Refers  to  the  abil¬ 
ity  to  request  i/o  operations  without  re¬ 
gard  for  the  characteristics  of  specific 
types  of  input/output  devices, 
davica  indapandanca,  sforaga  —  Logical 
data  storage  which  isolates  the  user 
from  the  need  to  know  and  the  ability  to 
know  the  actual  device  and  location  of 
the  data.  For  example,  an  operating  sys¬ 
tem  may  present  the  user  with  one  disk 
directory,  even  though  the  files  are 
stored  on  many  disk  drives, 
davica-indapandant  i/o  programt  — 
On  some  systems,  programs  written  in 
any  of  the  languages  of  the  system  may 
make  requests  to  i/o  devices  and  files 
through  a  set  of  modular  calling  se¬ 
quences  that  are  device  independent, 
davica,  input  —  The  mechanical  unit  de¬ 
signed  to  bring  data  to  be  processed 
into  a  computer,  e.g.,  a  card  reader,  a 
tape  reader,  or  a  keyboard, 
davica,  input/oufput  —  See  input/output 
device. 

davica  madia  control  languogo  —  A  lan¬ 
guage  for  specifying  the  physical  im¬ 
plementation  of  the  data  base  logical 
data  structure. 

davica  priority  —  Basically,  each  device 
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ilttvice,  raail-out 

has  an  i/o  priority,  in  some  systems, 
based  on  its  distance  from  the  proces¬ 
sor.  When  two  or  more  devices  request 
interrupt  service,  the  device  electrically 
closer  to  the  microcomputer  will  receive 
the  interrupt  grant  (acknowledge).  The 
microcomputer  can  be  inhibited  from 
issuing  more  grants  by  setting  the 
processor’s  priority  to  a  specific  number 
in  program  status  (PS)  word, 
d^vic#,  r«ad-oiit  —  See  read-out  device. 
d«vl€tt  r«ody/not  raady  —  The  ability  to 
inform  the  central  computer  that  an  i/o 
device  is  prepared  to  accept  data. 
d«vic«,  itoroge — device  into  which 
data  can  be  inserted,  retained,  and  re¬ 
trieved. 

D«w«y  decimal  system  —  A  classification 
system,  developed  by  Melvil  Dewey,  to 
indicate  the  arrangement  of  books, 
diagnosis  —  The  process  of  locating  and 
explaining  detectable  errors  in  a  com¬ 
puter  routine  or  hardware  component, 
diagnostic  —  Pertaining  to  the  detection, 
discovery,  and  further  isolation  of  a 
malfunction  or  a  mistake, 
diognostic  check  —  A  specific  routine  de¬ 
signed  to  locate  a  malfunction  in  a  com¬ 
puter. 

diognostic,  executive  —  A  part  of  the  exec¬ 
utive  system  is  an  integrated  system  of 
diagnostic  routines  designed  to  provide 
the  programmer  with  information  of 
maximum  utility  and  convenience  in 
checking  out  programs.  The  program¬ 
mer  can  be  highly  selective  about  what 
is  to  be  printed,  and  may  receive  diag¬ 
nostic  listings  with  source-code  symbol¬ 
ics  collated  with  the  contents  of  both 
registers  and  central  store.  Both  dy¬ 
namic  (snapshot)  and  postmortem 
(PMD)  dumps  of  registers  and  central 
store  are  provided. 

diagnoftic  program  rosulti  —  Basic  results 
from  running  various  diagnostic  pro¬ 
grams  range  from  “end  of  pass”  indica¬ 
tions  to  numbers  of  error  conditions. 
Error  conditions  may  result  in  the  pro¬ 
gram  displaying  an  error  message  or 
simply  entering  Halt  mode  in  some  sys¬ 
tems.  This  generally  causes  the  routine 
to  display  the  contents  of  the  PC  (pro¬ 
gram  counter)  which  will  define  the  ad¬ 
dress  of  the  Halt  and  thereby  permit  as¬ 
certaining  what  the  program  was  testing 
when  it  issued  the  Halt, 
diagnostic  program  utilization — Fhe  use 
of  error  information  obtained  is  usually 


diagnostics,  microprogrammed 

described  in  the  documentation  of  the 
routines.  As  the  operator  becomes  fa¬ 
miliar  with  the  use  of  the  diagnostic  pro¬ 
gram  in  use,  he  or  she  may  wish  to  in¬ 
voke  certain  program  options,  such  as 
loop  on  error,  etc.  This  allows  an  opera¬ 
tor  to  run  (or  single  instruction  execute) 
the  program  in  an  area  where  the  hard¬ 
ware  error  is  delected  or  anticipated. 

diagnostic  routine  ^  A  routine  used  to  lo¬ 
cate  a  malfunction  in  a  computer,  or  to 
aid  in  locating  mistakes  in  a  computer 
program.  Thus,  in  general,  any  routine 
specifically  designed  to  aid  in  debug¬ 
ging  or  trouble^ooting. 

diognostics  —  Another  part  of  the  execu¬ 
tive  system  is  an  integrated  system  of 
diagnostic  routines  designed  to  provide 
the  programmer  with  information  of 
maximum  utility  and  convenience  in 
checking  out  programs.  The  program¬ 
mer  can  be  highly  selective  about  what 
is  to  be  printed,  and  may  receive  diag¬ 
nostic  listings  with  source-code  symbol¬ 
ics  collated  with  the  contents  of  both 
registers  and  central  store.  Both  dy¬ 
namic  (snapshot)  and  post-mortem 
(PMD)  dumps  of  registers  and  central 
store  are  provided. 

diagnostics,  compilar  —  The  compiler 
diagnostics  are  of  four  categories: 
precautionary — Print  warning  message 
and  continue  compilation,  collectable — 
Try  to  correct  the  error,  print  explana¬ 
tory  message,  and  continue  compila¬ 
tion.  uncoirectable — If  intent  of  program¬ 
mer  cannot  be  determined,  print  a 
diagnostic  message,  reject  the  clause  or 
statement,  and  continue  compilation. 
catastrophic — ^When  so  manv  errors  have 
occurred  that  no  more  useful  diagnostic 
information  can  be  produced,  terminate 
the  compilation. 

Other  outputs  from  the  compiler  in¬ 
clude  extensive  diagnostic  messages, 
source-language  listings,  machine-lan¬ 
guage  listings,  and  special  cross-refer¬ 
ence  listings  of  name  definitions  and 
their  references. 

diagnostics,  error  —  See  error  diagnostics. 

diagnostics,  error,  time  sharing  —  See  time¬ 
sharing,  error  diagnostics. 

diagnostics,  microprogrammed  —  Diag¬ 
nostics  and  service  aids  may  be  easily 
implemented  in  the  control  portion  of 
the  system  with  ROMs.  Some  very  small 
systems  store  their  diagnostics  in  ROM 
control.  Many  models  of  large  systems 
also  do  this  and  this  trend  will  spread. 
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diagram,  Vann 


Microprogrammed  implementations 
are  oriented  toward  servicing  and  diag¬ 
nostics.  For  example,  large  portions  of 
the  control  network  can  be  checked  by 
putting  parity  on  the  output  of  the  con¬ 
trol  store.  Furthermore,  the  micro¬ 
processor  can  both  set  and  lest  internal 
control  states  not  available  to  the  ma¬ 
chine  language  programmer. 

diagnottict,  on-lina  —  The  running  of 
diagnostics  on  a  system  while  it  is  on¬ 
line  but  off-peak  to  save  time  and  to  lake 
corrective  action  without  closing  down 
the  system. 

diagnostics  program  —  A  program  used  by 
the  supervisory  program  or  the  com¬ 
puter  operator  to  check  malfunctions 
and  to  locate  faulty  components. 

diagnostics,  systom  —  A  program  resem¬ 
bling  the  operational  program  rather 
than  a  systematic  logical-pattern  pro¬ 
gram  which  will  delect  overall  system 
malfunctions  rather  than  isolate  or  lo¬ 
cate  faulty  components. 

diagnostic  structuro  —  Errors  committed 
by  the  user  may  be  classified  in  two 
broad  categories;  syntactic  and  seman¬ 
tic.  See  errors, 

diognostics,  unit  —  A  unit  diagnostic  pro¬ 
gram  used  to  detect  malfunctions  in 
units  as  the  input/outpul  and  the  arith¬ 
metic  circuitry. 

diognostic  systom,  oxocutivo  —  A  compre¬ 
hensive  diagnostic  system  is  available 
within  the  executive  system  to  aid  the 
checkout  of  user  programs.  Both  alloca¬ 
tion  time  and  compilation  or  assembly 
lime  commands  are  available  to  trigger 
snapshot  dumps.  Postmortem  dumps 
are  also  available  through  the  executive 
control  statement. 

diagnostic  tost  —  The  running  of  a  ma¬ 
chine  program  or  routine  for  the  pur¬ 
pose  of  discovering  a  failure  or  a  poten¬ 
tial  failure  of  a  machine  element,  and  to 
determine  its  location  or  its  potential 
location. 

diagnostic  traco  program  —  Refers  to  a 
particular  type  of  diagnostic  program 
lor  the  performance  oi  checks  on  other 
programs  or  for  demonstrating  such  op¬ 
erations.  The  output  of  a  trace  program 
may  include  instructions  of  the  program 
that  is  being  checked,  and  intermediate 
results  of  those  instructions  arranged  in 
the  order  in  which  the  instructions  are 
executed. 

diagnotor  —  A  combination  diagnostic 
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and  edit  routine  which  questions 
unusual  situations  and  notes  the  im¬ 
plied  results. 

diogrom  —  1 .  A  schematic  representation 
of  a  sequence  of  subroutines  designed 
to  solve  a  problem.  2.  A  coarser  and  less 
symbolic  representation  than  a  flow- 
cnart,  frequently  including  descriptions 
in  English  words.  3.  A  schematic  or  logi¬ 
cal  drawing  showing  the  electrical  cir¬ 
cuit  or  logical  arrangements  within  a 
component. 

diagram,  block  —  1 .  A  graphical  represen¬ 
tation  of  the  hardware  in  a  computer 
system.  The  primary  purpose  of  a  block 
diagram  is  to  indicate  the  paths  along 
which  information  and/or  control  flows 
between  the  various  parts  of  a  computer 
system.  It  should  not  be  confuseci  with 
tfie  term  flowchart.  2.  A  coarser  and  less 
symbolic  representation  than  a  flow¬ 
chart. 

diagram,  dynamic  flow  —  A  diagram  that 
shows  the  operational  aspects  of  a  com¬ 
puter  program  as  a  function  of  lime.  All 
references  to  pertinent  items,  such  as 
tables,  index  registers,  subroutines,  etc. 

diogrom,  flow  —  A  graphic  representation 
of  the  major  steps  of  work  in  process. 
The  illustrative  symbols  may  represent 
documents,  machines,  or  actions  taken 
during  the  process.  The  area  of  concen¬ 
tration  is  on  where  or  who  does  what, 
rather  than  how  it  is  to  be  done.  (Synon¬ 
ymous  with  process  chart.) 

diagram,  functionol  —  A  specific  type  of 
block  diagram  which  represents  the 
functional  design  and  special  symbols 
called  functional  symbols.  Functional 
design  relates  to  the  specification  be¬ 
tween  all  parts  of  a  system,  including  the 
logic  design  and  equipment  used.  A 
graphic  representation  showing  the  op¬ 
erational  aspects  of  a  system. 

diagram,  logical  —  A  diagram  that  repre¬ 
sents  the  logical  elements  of  a  system 
and  their  interconnections,  without  nec¬ 
essarily  expressing  construction,  engi¬ 
neering,  or  electrical-schematic  circuit 
details. 

diagram,  run^ — See  run  diagram. 

diagram,  sotup  —  A  graphic  representa¬ 
tion  showing  how  a  computing  system 
has  been  prepared  and  the  arrange¬ 
ments  that  have  been  made  for  opera¬ 
tion. 

diagram,  Voltch  —  See  chart,  N^eitch. 

diagram,  Vann  —  A  diagram  in  which  each 
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point  represents  an  individual.  Sets  are 
represented  by  closed  regions  including 
all  members  of  the  set  and  excluding  all 
nonmembers.  Fhe  diagram  is  used  to 
facilitate  determination  whether  several 
sets  include  or  exclude  the  same  in¬ 
dividuals. 

dialectic  t«niort  —  A  method  used  in 
reading  data  from  paper  tape  by  a  spe¬ 
cial  sensor. 

dial,  print-fiiiiing  —  The  control  knob  on 
the  printer  which  is  an  adjustment  for 
the  printing  quality. 

dial-up  —  I'he  service  whereby  a  dial  tele¬ 
phone  can  be  used  to  initiate  and  effect 
station-to-station  telephone  calls. 

dial-up  linas  —  Dial-up  lines  are  the  2-wire 
pairs  supplied  by  tne  common  carriers 
on  the  public  switched  telephone  net¬ 
work.  Most  often  these  lines  are  used  for 
half  duplex  operation,  although  fre¬ 
quency  band  splitting  modems  can  facil¬ 
itate  full  duplex  at  1200  bits  per  second. 
An  auto-cali  or  auto-answer  unit  is  nec¬ 
essary  for  unattended  operation. 

diamond  fwitcN  —  Same  as  storage,  core¬ 
rope. 

dichotomizing  taorch  —  A  search  in  w  hich 
the  series  of  items  is  divided  into  two 
parts,  one  of  w  hich  is  rejected,  and  the 
process  repeated  on  the  unrejected  part 
until  the  item  with  the  desired  property 
is  found.  This  process  usually  depends 
upon  the  presence  of  a  known  sequence 
in  the  series. 

dichotomy  —  A  division  into  subordinate 
classes,  e.g.,  all  white  and  all  nonwhite, 
or  all  zero  and  all  nonzero. 

dictionory  —  A  book  or  list  of  code  names 
or  keys  used  in  a  program,  routine,  or 
system  with  the  description  or  identifi¬ 
cation  of  their  designed  or  intended 
meaning  in  that  program,  routine,  or 
system. 

dictionory  opplicotiont  —  Containing  all 
of  the  definitions  of  the  data,  the  diction¬ 
ary  becomes  the  information  repository 
for  data’s  attributes,  their  characteris¬ 
tics,  their  sources,  dispositions  of  usage, 
and  interrelationships  with  other  data. 

dictionory,  automatic  —  The  component 
of  a  language-translating  machine 
which  will  provide  a  word  for  word  sub¬ 
stitution  from  one  language  to  another. 
In  automatic-searching  systems,  the  au¬ 
tomatic  dictionary  is  the  component 
which  substitutes  codes  for  words  or 
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phrases  during  the  encoding  operation. 
(Related  to  machine  translation.) 

dictionary  codo  —  An  alphabetical  ar¬ 
rangement  of  English  words  and  terms 
associated  with  their  code  representa¬ 
tions.  (Related  to  reverse-code  diction¬ 
ary.) 

dictionary,  doto  boto  —  I  he  purpose  of 
dictionaries  is  to  permit  better  docu¬ 
mentation,  control,  and  management  of 
the  corporate  data  resource,  goals 
which  may  or  may  not  be  achieved 
through  the  use  of  a  DBMS.  Advanced 
users  of  data  dictionaries  have  found 
them  also  to  be  valuable  tools  in  the 
exercise  of  project  management  and 
systems  design. 

dictionary,  oloctronic  —  Same  as  dictionary, 
automatic. 

dictionory,  oxtornol  symbol  —  See  external 
symbol  dictionary. 

dictionary,  rolocotion  —  Part  of  a  load 
module  containing  directions  which  en¬ 
able  a  fetch  program  to  initialize  prop¬ 
erly  all  relocatAle  address  constants 
within  the  text  section  by  accourfling  for 
the  actual  starting  address  of  the  Toad 
module  in  storage  and  the  incremental 
difference  between  the  required  address 
and  the  initial  address  of  the  module. 

dictionary,  rovorto-codo  —  An  alphabetic 
or  numeric-alphabetic  arrangement  of 
codes,  associated  with  their  correspond¬ 
ing  English  words  or  terms.  (Related  to 
dictionary  code.) 

difforonco  —  The  number  or  quantity  re¬ 
sulting  when  one  number  or  quantity 
(minuend)  has  another  (subtrahend) 
subtracted  from  it. 

difforonco  ongino  —  A  machine  capable  of 
computing  mathematical  tables  auto¬ 
matically.  It  was  built  in  1 8 1 2  by  Charles 
Babbage. 

difforonco  goto  —  Same  as  gate,  exclusive 
OR. 

difforonco  roport  —  A  report  noting  result¬ 
ing  changes  from  an  original  computer 
program  and  a  program  change. 

difforontiol  doloy  —  The  difference  be¬ 
tween  the  maximum  and  the  minimum 
frequency  delays  occurring  across  a 
band. 

difforontiol  modulation  —  A  type  of  modu¬ 
lation  in  which  the  choice  of  the  signifi¬ 
cant  condition  for  any  signal  element  is 
dependent  on  the  choice  of  the  previous 
signal  element. 
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differentiator  —  A  device  whose  output 
function  is  proportional  to  a  derivative, 
i.e.,  the  rate  of  change,  of  its  input  func¬ 
tion  with  respect  to  one  or  more  varia¬ 
bles. 

digit  —  1 .  One  of  the  n  symbols  of  integral 
value,  ranging  from  0  to  n- 1  inclusive,  in 
a  system  of  numbering  with  radix  n;  for 
example,  the  ten  digts  0,  1,2,  3,  4,  5,  6, 
7,  8,  9  in  the  decimal  system;  0,  I  in  the 
binary  system.  2.  One  of  the  ideo¬ 
graphic  characters  0,  1  .  .  .  9  .  .  .  used  to 
designate  a  quantity  smaller  than  n  for 
the  base  n  number  system.  3.  A  sign  or 
symbol  used  to  convey  a  specihe  q^uan- 
tity  of  information  either  by  itself  or 
with  other  numbers  of  its  set;  e.g.,  2,  3, 
4,  and  5  are  digits.  I'he  base  or  radix 
must  be  specified  and  the  value  assigned 
to  each  cligit. 

digital  —  Pertaining  to  the  utilization  of 
discrete  integral  numbers  in  a  given 
base  to  represent  all  the  quantities  that 
occur  in  a  problem  or  a  calculation.  It  is 
possible  to  express  in  digital  form  all 
information  stored,  transferred,  or 
processed  by  a  dual-state  condition, 
e.g.,  on-off,  open-closed,  and  true-false, 
digital  adder  —  A  unit  capable  of  develop¬ 
ing  the  representation  of  the  sum  of  two 
or  more  numbers  represented  by  sig¬ 
nals  applied  to  its  inputs.  Note  aefini- 
tions  of  half-adders,  full-adders,  etc. 
digital-analog  decoder  —  An  analog  com¬ 
puter  device  which  translates  digital 
data  into  variable  electrical  flow, 
digital  back-up  —  A  specially  designed  al¬ 
ternate  method  of  digital  process  con¬ 
trol  initiated  through  the  activation  of 
special-purpose  digital  logic  in  the 
event  oi  a  failure  in  the  computer  sys¬ 
tem. 

digital  clock  —  Clocks  which  have  output 
signals  in  digital  representation, 
digital  communications  processor  —  Con¬ 
sists  of  multimicroprocessors  designed 
for  a  variety  of  software  programmable 
functions.  The  system  can  act  as  a  data 
concentrator,  speed  and  code  con¬ 
verter,  message  switch,  front-end 
processor,  and  multiplexer.  Also,  vari¬ 
ous  modems,  echo  suppressors  and  T- 
Carrier  multiplex  equipment  can  be  eas¬ 
ily  interfacecl. 

digital  computer —  1.  A  computer  that  op¬ 
erates  by  using  numbers  to  ejmress  all 
the  quantities  and  variables  of  a  prob¬ 
lem.  In  most  digital  computers,  the 
numbers,  in  turn,  are  expressed  by  elec- 
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trical  impulses.  2.  A  computer  that  pro¬ 
cesses  information  represented  by  com¬ 
binations  of  discrete  or  discontinuous 
data  as  compared  with  an  analog  com¬ 
puter  for  continuous  data.  More  specifi¬ 
cally,  it  is  a  device  for  performing  se¬ 
quences  of  arithmetic  and  logical 
operations,  not  only  on  data  but  also  on 
its  own  program.  Still  more  specifically 
it  is  a  stored  program  digital  computer 
capable  of  performing  sequences  of  in¬ 
ternally  stored  instructions,  as  opposed 
to  calculators,  such  as  card-pro¬ 
grammed  calculators,  on  which  the  se¬ 
quence  is  impressed  manually.  (Related 
to  machine,  data-processing.) 
digital  data  —  Information  which  is  ex¬ 
pressed  in  discrete  or  noncontinuous 
form.  Opposite  of  analog  data, 
digital  display  (DD)  —  1 .  A  display  of  digi¬ 
tally  oriented  numerals.  2.  A  visual  dis¬ 
play,  generally  on  a  cathode-ray  tube,  of 
alpnabetic,  numeric,  or  graphic  mate¬ 
rial. 

digital  divider  —  A  unit  capable  of  genera¬ 
ting  a  quotient  and  a  remainder  from 
the  representation  of  two  numbers, 
digital  filter  —  A  filtering  process  per¬ 
formed  on  a  digitized  signal  by  a  gen¬ 
eral  or  special  purpose  computer.  Al¬ 
though  digital  filtering  is  far  more 
flexible  than  analog  filtering,  it  is  also 
generally  slower  and  more  expensive 
and  hence  largely  limited  to  experimen¬ 
tal  applications  when  relatively  few  fre¬ 
quencies  are  being  filtered.  When  a 

f lower  spectrum  is  desired  across  a 
arger  frequency  range,  however,  the 
fast  Fourier  transform  (FFT)  method 
offers  advantages. 

digital  1C  (SSI,  MSI,  LSI)  —  A  monolithic 
group  of  logic  elements.  May  be  small- 
scale  integration  (e.g.,  gates,  flip-flops, 
latches);  medium-scale  integration 
(e.g.,  decoders,  adders,  counters); 
large-scale  integration  (e.g.,  memories, 
microprocessors). 

digital  incremental  plotter  —  See  plotter, 
digital  incremental. 

digital  logic  types  —  The  most  “regular” 
types  of  digital  logic  families  of  ele¬ 
ments  are  the  transistor-transistor-logic 
(TTL),  emitter-coupled  logic  (ECL), 
and  the  complementary  metal-oxide 
semiconductor  logic  (CMOS).  Each  of 
these  families  has  its  own  set  of  parame¬ 
ters  and  applications,  and  eacn  is  en¬ 
countered  in  many  modern  micro¬ 
processor  applications.  The  TTL  family 
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has  been  the  most  widely  used  of  the 
three  families. 

digitol  rnodam  —  Digital  modems  provide 
the  necessary  modulation,  demodula¬ 
tion,  and  supervisory  control  functions 
to  implement  a  serial  data  communica¬ 
tions  link  over  a  voice  grade  channel 
utilizing  frequency  shift  keying  (fsk) 
techniques.  Most  microprocessors  in¬ 
terface  directly  to  the  ACIA. 

digital  modulator  —  A  typical  2400  bits 
per  second  (bps)  device  provides  the 
necessary  modulation  and  control  func¬ 
tions  to  implement  a  serial  data  com¬ 
munications  link  over  voice-grade  lines 
at  bit  rates  of  1200  and  2400  bps. 

digital  multiplox  switching  systom  (DMS) 

—  A  family  of  switching  systems  utiliz¬ 
ing  new  technology  that  will  provide 
digital  circuit  switched  service  for  voice 
and  data  transmission.  DMS  is  charac¬ 
terized  by  the  use  of  pulse  code  modula¬ 
tion  (PCM)  and  time  division  multiplex¬ 
ing  (TDM)  throughout  the  switched 
network.  The  system  allows  the  direct 
switching  of  PCM  signals  used  in  trans¬ 
mission  systems  without  their  conver¬ 
sion  to  analog  format. 

digital  multipliar  —  A  specific  device  which 
generates  a  digital  product  from  the 
representation  of  two  digital  numbers, 
by  additions  of  the  multiplicand  in  ac¬ 
cordance  with  the  value  of  the  digits  in 
the  multiplier.  It  is  necessary  only  to 
shift  the  multiplicand  and  add  it  to  the 
product  if  the  multiplier  digit  is  a  one, 
and  just  shift  the  multiplicand  without 
adding,  if  the  multiplier  digit  is  a  zero, 
for  each  successive  digit  of  the  multi¬ 
plier. 

digital  multipliar  unit  —  A  unit  which  is  ca¬ 
pable  of  generating  a  product  from  the 
representations  of  two  numbers,  often 
formed  by  repeated  additions  of  the 
multiplicand  or  multiples  of  it.  See  add¬ 
ers,  subtracters,  etc. 

digital  output  modulo  —  On  some  systems, 
this  module  opens  and  closes  contacts 
to  operate  valves,  energize  alarm  lights, 
and  control  other  on/off  electrical  de¬ 
vices.  Its  multiplexed  termination 
panels  can  be  remotely  mounted  to  sig¬ 
nificantly  reduce  field  wiring  costs. 

digitol  rocordor  —  A  peripheral  device  that 
records  data  as  discrete  numerically 
defined  points. 

digitol  roprotontotien  —  A  representation 
of  variables  as  data,  by  means  of  digits 


or  discrete  quantities,  as  determined  by 
their  appearance  or  nonappearance, 
digitol  tignoturo  —  A  numerical  represen¬ 
tation  of  a  set  of  logic  states,  typically 
used  to  describe  the  logic-state  nistory 
at  one  output  pin  of  the  device  under 
test  during  the  complete  test  program, 
digital  sort  —  An  ordering  or  sorting  ac¬ 
cording  to  the  least  significant  digit,  fol¬ 
lowed  bv  a  resort  on  each  next  higher 
order  digit  until  the  items  are  com¬ 
pletely  sorted,  most  often  used  in 
punched  card  sorting, 
digital  tubtractor  —  A  unit  with  the  capa¬ 
bility  of  developing  the  representation 
of  the  difference  between  two  numbers 
represented  by  signals  applied  to  its  in¬ 
puts. 

digital-to-analog  convortion  —  Produc¬ 
tion  of  an  analog  signal,  whose  instanta¬ 
neous  magnitude  is  proportional  to  the 
value  of  a  digital  input.  Abbreviated 
D-A  conversion. 

digital-to-analog  convortor  (DAC)  — 

A  typical  unit  provides  two  analog  out¬ 
put  channels  ranging  from  0  to  +10 
volts  with  eight  bits  per  channel  resolu¬ 
tion.  Also  provides  two  logic  level  out¬ 
puts  for  external  device  control, 
digit,  binary  —  A  whole  number  in  the  bi¬ 
nary  scale  of  notation;  this  digit  may 
only  be  0  (zero)  or  1  (one).  It  may  be 
equivalent  to  an  “on”  or  “off’  condi¬ 
tion,  a  “yes”  or  a  “no,”  etc.  The  word 
“bit”  is  a  contraction  of  binary  digit, 
digit,  binary-codod  —  See  binary-coded 
digit. 

digit,  chock  —  1 .  One  or  more  redundant 
digits  in  a  character  or  word,  which  de¬ 
pend  upon  the  remaining  digits  in  such 
a  fashion  that  if  a  digit  changes,  the  mal¬ 
function  can  be  detected;  e.g.,  a  given 
digit  may  be  zero  if  the  sum  of  other 
digits  in  the  word  is  odd,  and  this 
(check)  digit  may  be  one  if  the  sum  of 
other  digits  in  the  word  is  even.  2.  One 
or  more  redundant  digits  carried  along 
with  a  machine  word  and  used  in  rela¬ 
tion  to  the  other  digits  in  the  word  as  a 
self-checking  or  error-detecting  code  to 
detect  malfunctions  of  equipment  in 
data-transfer  operations.  (Related  to 
forbidden-combination  check,  and  par¬ 
ity  check.) 

digit,  chock-sum  —  A  check  digit  produced 
by  a  sum  check. 

digit  comprottioii  —  1 .  A  specific  packing 
process  in  which  an  assigned  area  con- 
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tains  additional  digits.  Example:  storing 
three  digits  in  two  character  positions 
containing  six  bits.  In  some  computers, 
a  4-bit  pattern  represents  a  single  deci¬ 
mal  digit.  Then  two  6-bit  character  posi¬ 
tions  can  accommodate  12  bits  or  three 
4-bit  digits.  2.  Any  of  a  number  of  tech¬ 
niques  used  to  pack  digits. 

digit,  d«ciinnl  —  A  single  character  which 
represents  an  integer,  i.e.,  in  decimal 
notation,  one  of  the  characters,  0 
through  9. 

digit,  d«clmal-cod«d  —  A  digit  or  charac¬ 
ter  defined  by  a  set  of  decimal  digits, 
such  as  a  pair  of  decimal  digits  specify¬ 
ing  a  letter  or  special  character  in  a  sys¬ 
tem  of  notation. 

digit  d«lay  —  A  logic  element  which 
delays  its  input  signal  by  one  digit  pe¬ 
riod. 

digit  d«iQy  •l•lll•l1t  —  A  specific  delay  ele¬ 
ment  that  introduces  a  delay  in  a  line  of 
signals  or  pulses  of  one  digit  period  du¬ 
ration. 

digit,  forbidden  —  Some  os  character,  il¬ 
legal. 

digit,  function  —  A  unique  computer  code 
digit  that  describes  the  arithmetic  or 
logical  operation  which  is  to  be  carried 
out. 

digit,  gap  —  Digits  that  are  not  used  to 
represent  data,  but  are  included  in  a 
computer  word  for  engineering  or  con¬ 
venience  purposes,  such  as  spaces. 

digit,  guard — ^A  low-order  hexadecimal 
zero  appended  to  each  ^erand  frac¬ 
tion  in  a  single-word  floating-point 
arithmetic  addition  or  subtraction  op¬ 
eration. 

digit,  high-ordar  —  A  digit  that  occupies  a 
more  significant  or  highly  weighted  po¬ 
sition  in  a  numeral  or  positional  nota¬ 
tion  system. 

digitiit —  1.  To  assign  digital  numbers  to 
characters  and  words  according  to  fixed 
rules  of  ordering.  2.  To  convert  an  ana¬ 
log  measurement  of  a  physical  variable 
into  a  numerical  value,  thereby  express¬ 
ing  the  quantity  in  digital  form.  (Synon¬ 
ymous  with  quantize.) 

digitizar  —  A  device  that  converts  an  ana¬ 
log  measurement  into  digital  form. 

digitizar  itability  —  Assuming  the  digit¬ 
izer  input  device — pen,  stylus,  or  cursor 
— does  not  move,  stability  is  the  envi¬ 
ronmental  range,  including  tempera¬ 
ture,  humidity,  and  atmospheric  pres¬ 
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sure,  within  which  the  digitizer  output 
remains  constant. 

digitizing,  automatic  —  In  automatic  digit¬ 
izing,  the  tracking  of  a  line  is  accom¬ 
plished  as  a  result  of  computer  and/or 
optical/electronic  sen.sor  hardware. 

1  ne  recording  head  will  automatically 
follow  a  line  or  scan  an  entire  drawing 
in  a  raster  or  grid  pattern. 

digit,  least  significant  (LSD)  —  4  he  digit 
contributing  the  smallest  quantity  to  tne 
value  of  a  numeral. 

digit,  low-order  —  A  digit  that  occupies  a 
low  weighted  position  in  a  numeral  in  a 
positional  notation  system. 

digit,  most  significant  (MSD) — Ehe  sig¬ 
nificant  digit  contributing  the  largest 
quantity  to  the  value  of  a  numeral. 

digit,  noisy  —  A  specific  digit  that  is  cho¬ 
sen  to  be  inserted  into  the  units  position 
of  a  mantissa  during  left-shifting  manip¬ 
ulation. 

digit  operation,  serial  —  Fhe  capability  of 
handling  digits  one  following  another 
regardless  of  whether  the  bits  can  be 
handled  in  serial  or  parallel  fashion. 

digit  period  —  I'he  lime  interval  between 
the  occurrence  of  successive  digit  sig¬ 
nals. 

digit  place  —  The  site  of  a  digit  in  a  nu¬ 
meral  in  various  positional  notation  sys¬ 
tems. 

digit  plane  —  A  specific  array  of  cells 
which  are  arranged  in  order  to  effect 
three  dimensions.  The  plane  therefore 
contains  corresponding  bits  of  every 
word. 

digit  position,  punching  —  The  area  on  a 
punched  card  onto  which  a  decimal 
digit  may  be  punched. 

digit  pulse  —  A  particular  drive  pulse 
common  to  magnetic  cells  correspond¬ 
ing  to  a  one  digit  position  in  some  or  all 
of  the  words  in  a  storage  unit.  In  some 
techniques  it  may  always  be  an  inhibit 
pulse  or  always  an  enable  pulse,  which 
are  more  acceptable  names  for  the  gen¬ 
eral  term. 

digit,  sexadecimal  —  A  digit  that  is  a  mem¬ 
ber  of  the  set  of  sixteen  digits:  0  thru  9 
and  then  K,  S,  N,  J,  F,  and  L  used  in  a 
numerical  notation  svstem  using  a  radix 
of  16. 

digit,  sign  —  A  character,  frequently  a  sin¬ 
gle  bit,  used  to  designate  the  algebraic 
sign  of  the  quantity.  (Synonymous  with 
sign  bit.) 
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digif(s),  significont  —  A  set  of  digits,  usu¬ 
ally  from  consecutive  columns  begin¬ 
ning  with  the  most  significant  digit  diff¬ 
erent  from  zero  and  ending  with  the 
least  significant  digit  whose  value  is 
known  and  assumed  relevant;  e.g., 
23,00.0  has  five  significant  digits, 
whereas  2300  probably  has  two  signifi¬ 
cant  digits;  however,  2301  has  four  sig¬ 
nificant  digits  and  0.0023  has  two  sig¬ 
nificant  digits. 

digits,  octal  —  The  symbol  0,  1,  2,  3,  4,  5, 
6,  or  7  used  as  a  digit  in  the  system  of 
notation  which  uses  8  as  the  base  or 
radix.  (Clarified  by  number  systems.) 

digit  sorting  mothod,  rovorso  —  Sorting 
which  begins  with  the  units  position  of 
a  given  field  and  proceeds  one  column 
at  a  time  (from  right  to  left)  until  the 
field  is  completely  sorted. 

digit-tronsfor  bus  —  The  main  wire  or 
wires  used  to  transfer  numerical  and 
other  information  (but  not  control  sig¬ 
nals)  among  the  various  registers  in  a 
digital  computer. 

digit  transfor  trunk  —  See  trunk,  digit 
transfer. 

digit,  unollowoblo  instruction  —  Same  as 
character,  illegal, 

diminishod  complomont  —  Same  as  comple¬ 
ment,  radix-minus-one. 

diminishod  rodix  complomont  —  Same  as 
complement,  radix-minus-one. 

diroct  accoss  —  The  ability  to  read  or  write 
information  at  any  location  within  a 
storage  device  in  a  constant  amount  of 
time.  Every  site  available  for  data  stor¬ 
age  on  a  direct-access  device  is  iden¬ 
tified  by  its  own  unique,  numeric  ad¬ 
dress. 

diroct  accoss  hash  —  As  regards  indexing, 
a  hash  algorithm  which  precludes  colli¬ 
sion.  That  is,  no  two  elements  have  the 
same  hash  indices.  A  hash  index  is  the 
initial  estimate  of  the  location  of  an 
entry  within  the  table. 

diroct  accoss  inquiry  —  A  storage  method 
which  allows  direct  information  inquiry 
from  temporary  or  permanent  storage 
devices. 

diroct-occoss  storogo  —  A  type  of  storage 
device  wherein  access  to  tne  next  posi¬ 
tion  from  which  information  is  to  be  ob¬ 
tained  is  in  no  way  dependent  on  the 
position  from  which  information  was 
previously  obtained. 

diract-accass  storaga  inquiry  —  A  process 


through  which  information  can  be  di¬ 
rectly  requested  from  temporary  or  per¬ 
manent  storage  devices, 
direct  access  unit  —  A  memory  device 
which  allows  the  particular  address  to 
be  accessed  in  a  manner  independent  of 
the  location  of  that  address;  thus,  the 
items  stored  in  the  memory  can  be  ad¬ 
dressed  or  accessed  in  the  same  amount 
of  time  for  each  location.  Access  by  a 
program  is  not  dependent  upon  the 
previously  accessed  position, 
direct  address  —  1 .  A  machine-instruction 
address  of  the  data  to  be  processed.  2. 
An  address  that  indicates  the  location 
where  the  referenced  operand  is  to  be 
found  or  stored,  with  no  reference  to  an 
index  register  or  B-box.  (Synonymous 
with  first-level  address.) 
diract  addressing  —  See  addressing,  direct, 
diract-address  processing  —  Reading  or 
writing  of  data  from  a  sector  whose  ad¬ 
dress  IS  given. 

direct  code  —  A  code  that  specifies  the  use 
of  actual  computer  command  and  ad¬ 
dress  configurations, 
direct  coding  —  Same  as  absolute  coding, 
direct  condition  testing  —  On  some  low- 
cost  systems,  on-chip  generation  of 
asynchronous  control  signals  for  direct 
interfacing  and  a  capability  to  use 
memories  of  any  speed  are  available, 
direct  control  —  See  control,  direct, 
direct  control  connection  —  A  device  that 
permits  two  systems  to  be  coupled  to¬ 
gether  for  control  purposes  bypassing 
the  channels.  Control  information  can 
be  sent  across  the  connector  by  a  single 
instruction  in  each  computer, 
direct  data  capture  —  A  technique  em¬ 
ployed  in  cash  registers  or  on  sales  slips 
whereby  customer  account  numbers, 
the  amount  of  the  purchase,  and  other 
information  are  automatically  recorded, 
read  by  an  optical  reading  device,  and 
sent  to  the  computer  to  be  processed. 
The  desirability  of  using  direct  data  cap¬ 
ture  depends  on  two  factors — the  ur¬ 
gency  of  processing  the  transactions, 
and  the  increased  costs  of  data  capture 
devices  compared  to  manual  data 
preparation. 

diract  digitol  control  (DDC)  ^  Control  ac¬ 
tion  in  which  control  is  obtained  by  a 
digital  device  which  establishes  the  sig¬ 
nal  to  the  final  control  element, 
dirocting  choroctor  code  —  One  or  several 
routing  indicators  at  the  start  of  a  mes- 
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sage  that  determine  message  destina¬ 
tion. 

direct  insert  subroutine  —  A  subroutine  in¬ 
serted  directly  into  the  linear  opera¬ 
tional  sequence,  not  entered  by  a  jump. 
Such  a  subroutine  must  be  recopied  at 
each  point  that  it  is  needed  in  a  routine. 

direct  instruction  —  An  instruction  which 
contains  an  operand  for  the  operation 
specified  by  the  instruction. 

direction  —  In  flowcharting,  the  anteced- 
ent-to-successor  relation,  indicated  by 
arrows,  lines,  or  other  conventions,  be¬ 
tween  operations  on  a  flowchart. 

direction,  flow  —  The  antecedent-to- 
successor  relation,  indicated  by  arrows 
or  other  conventions,  between  opera¬ 
tions  on  flowcharts. 

direction,  groin  —  The  arrangement  (di¬ 
rection)  of  the  fibers  in  the  paper  in  re¬ 
lation  to  the  route  or  manner  in  which 
a  document  travels  through  the  charac¬ 
ter  reader. 

direction,  normal  flow  —  See  flow,  normal 
direction. 

directive  —  An  instruction  (pseudo¬ 
instruction)  in  a  program  which  has  the 
same  general  form  as  a  computer  in¬ 
struction  but  is  actually  used  to  control 
translation. 

directives,  assembler  —  The  symbolic  as¬ 
sembler  directives  control  or  direct  the 
assembly  processor  just  as  operation 
codes  control  or  direct  the  central  com- 
uter.  These  directives  are  represented 
y  mnemonics. 

direct  memory  access  —  Direct  Memory 
Access  (DMA)  is  a  techniaue  that  allows 
a  computer  user  to  have  airect  access  to 
individual  memory  locations  without 
first  having  to  go  through  the  central 
processing  unit  (CPU)  of  the  computer. 
Also  called  data  break  and  cycle  steal¬ 
ing. 

direct  memory  occess  controller  —  On 

some  svstems,  the  DMA  circuit  is  pro¬ 
vided  for  those  applications  which  re¬ 
quire  data  to  be  transferred  directly  into 
memory  at  a  verv  high  rate  rather  than 
going  through  tne  CPU.  In  larger  sys¬ 
tems  applications  with  many  high  speed 
peripherals,  such  as  floppy  disKs,  com¬ 
munications  channels,  etc.,  the  DMA 
circuit  can  improve  system  performance 
by  totally  controlling  block  transfers  be¬ 
tween  i/o  circuits  and  the  system  mem¬ 
ory. 

diroct  momory  accost  (DMA),  cycio  stool- 
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ing  —  f'or  highest  speed  transfer  rates, 
DMA  transfers  data  on  a  cycle-stealing 
basis  directly  between  the  memory  and 
the  external  device,  bypassing  the  cen¬ 
tral  processor. 

diroct  oporond  addrossing  —  I'he  operand 
is  the  content  of  the  selected  register. 

diroct  or  on-lino  systom  —  See  on-line, 
diroctory  —  A  file  with  the  layout  for  each 
field  of  the  record  which  it  describes; 
thus  a  directory  describes  the  layout  of 
a  record  within  a  file, 
diroctory  dovicos  —  A  directory  device  is 
one  that  contains  a  table  of  contents 
with  critical  information  about  the  files 
on  that  device.  Besides  the  file  name 
and  dale  of  creation  or  modification,  the 
directory  contains  the  size  and  address 
of  the  file  on  the  device,  although  the 
directory  listing  on  the  terminal  may  not 
show  all  of  this  information.  P'ile  access 
times  are  orders  of  magnitude  faster  on 
directory  devices  because  the  hardware 
can  first  examine  the  directorv  and  then 
go  right  to  the  sector  where  the  wanted 
information  resides, 
diroct  output  —  See  output,  direct, 
diroct  progrom  control  (DPC)  —  The  i/o 
operation  is  performed  in-line  to  the  in¬ 
struction  stream,  allowing  intimate  con¬ 
trol  of  the  device  by  software, 
diroct  roforonco  addrott  —  A  virtual  ad¬ 
dress  that  is  not  modified  bv  indirect 
addressing,  but  may  be  modified  by  in¬ 
dexing. 

dUablo  —  A  suppression  of  an  interrupt 
feature. 

disablod  —  Pertaining  to  a  state  of  the 
central  processing  unit  that  prevents  the 
occurrence  of  certain  types  of  interrup¬ 
tions.  Synonymous  with  masked, 
disablod  intorrupt  —  See  interrupt,  armed, 
ditarmod  intorrupt  —  See  interrupt,  armed, 
disostomblor  —  Usually  refers  to  a  pro¬ 
gram  to  translate  from  machine  lan¬ 
guage  to  assembly  language;  e.g.  it  is 
generally  used  to  decipner  existing  ma¬ 
chine  language  programs  by  generating 
symbolic  code  listings  of  the  program, 
discroto  —  Pertains  to  separate  and  dis¬ 
tinct  parts  of  data  such  as  holes  in  a 
card,  or  graphic  characters, 
discroto  data  —  A  representation  for  a 
variable  which  may  assume  any  of  sev¬ 
eral  distinct  states,  i.e.,  sex,  race.  Usu¬ 
ally  coded.  Conventional  usage  in  com¬ 
puting  excludes  measures  of  a  quantal 


discrete  programming 

nature  (i.e.,  number  of  children  in  a 
family).  (Contrast  with  continuous 
data.) 

ditcroto  programming  —  A  class  of  optimi¬ 
zation  problems  in  which  the  values  of 
all  the  variables  are  restricted  to  inte¬ 
gers.  Normally,  the  optimization  prob¬ 
lem  without  this  integer  restriction  is 
linear  programming;  additional  adjec¬ 
tives  indicate  variations. 


diicreto  wired  circuits  —  In  discrete  wir-^ 
ing,  an  automatic  tool  lays  down  a  con¬ 
ductor  pattern  of  insulated  wires  from 
point  to  point.  The  wired  board  is  then 
sealed  in  an  epoxy  layer  to  freeze  the 
wires  in  position. 

discrimination  —  The  skipping  of  various 
instructions  as  developed  in  a  predeter¬ 
mined  set  of  conditions  as  pro¬ 
grammed.  If  a  conditional  jump  is  not 
used,  the  next  instructions  would  follow 
in  the  normal  proper  sequence.  See 
branch,  conditional. 

discrimination  instruction  —  A  more  ac¬ 
ceptable  term  for  jump  or  branch  in¬ 
struction.  Also  called  aecision  instruc¬ 
tion.  See  branch. 

disjunction  —  The  logical  operation  which 
makes  use  of  the  OR  operator  or  the 
logical  sum.  The  disjunction  of  two  vari¬ 
ables,  or  expressions,  may  be  written  as 
A-l-B,  AVB,  or  AUB.  These  may  also  be 
described  as  a  union  when  using  Venn 
diagrams.  (Clarified  by  OR  operator. 


disk  occossing 

OR  gate,  and  contrasted  with  conjunc¬ 
tion.) 

disjunction  gate  —  Same  as  gate,  OR. 

disjunctive  search  —  A  search  defined  in 
terms  of  a  logical  sum,  i.e.,  disjunctive 
form,  in  contrast  to  a  conjunctive  form 
or  logical  product. 

disk  —  A  circular  metal  plate  with  mag¬ 
netic  material  on  both  sides,  continu¬ 


ously  rotated  for  reading  or  writing  by 
means  of  one  or  more  read/write  heads 
mounted  on  movable  or  fixed  arms; 
disks  may  be  permanently  mounted  on 
a  shaft,  or  as  a  package,  they  may  be 
removable  and  others  placed  on  the 
shaft. 

disk  access  —  Disks  are  usually  stacked 
with  each  disk  rotating  in  a  horizontal 
plane,  as  they  may  be  permanent  or  ex¬ 
changeable.  Access  to  each  disk  is  by 
one  or  more  arms  which  move  to  defi¬ 
nite  radial  locations  on  a  rotating  disk. 
They  are  random  accessed  only  in  the 
sense  that  the  read/write  heads  on  the 
arms  move  to  definite  tracks  or  portions 
of  the  disk,  and,  within  a  given  track, 
data  are  transferred  sequentially. 

disk  accessing  —  Refers  to  the  process  of 
or  methods  used  in  transferring  data  to 
and  from  a  disk  file.  Disk  units  and  ac¬ 
cess  routines  vary  widely  in  their  sophis¬ 
tication.  Access  can  be  accomplished  ei¬ 
ther  by  using  physical  addresses  (actual 
disk  locations)  or  various  levels  of  sym- 
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Disk  drives  (multiple  floppies). 


disk  drivM 


disk,  magnetic 


bolic  or  keyed-record  addressing  proce¬ 
dures.  Some  disk  drives  can  locale  a 
desired  record  using  addressing  logic 
contained  within  the  unit  itself  to  find  a 
keyed  record,  thus  leaving  more  pro¬ 
ductive  time  available  to  the  central 
rocessing  unit  while  the  record  is 
eing  sought. 

disk  driv«t  —  Typical  disk  drives  are 
highly  reliable,  random  access,  moving- 
head  memory  devices,  compactlv  de¬ 
signed  for  use  as  peripheral  units  in 
large,  small  and  now,  microcomputer 
systems.  Typically  a  photoelectric  posi¬ 
tioning  system,  working  in  conjunction 
with  a  velocity  transducer  and  voice  coil 
driven  actuator,  provides  fast  and  accu¬ 
rate  head  positioning  over  a  wide  lem- 
erature  range.  Cartridge  interchangea- 
ilily  is  becoming  standard. 

A  typical  dual  platter  disk  drive  util¬ 
izes  one  permanent  disk  and  one  re¬ 
movable  cartridge  to  provide  4.9  mil¬ 
lion  bytes  of  storage.  Some  reliable 
drives  have  an  average  access  time  of 
less  than  30  milliseconds,  and  a  data 
transfer  rale  of  2.5  million  bits  per  sec¬ 
ond. 

See  illustration,  page  159. 

ditk«tt«  —  A  thin,  flexible  platter  (floppy 
disk)  coated  with  magnetic  material 
used  as  the  storage  medium  in  a  floppy 
disk  unit. 

diik«tttt  hardhol«t  —  Hardholes  are  small 
mylar  doughnuts  which  may  be  affixed 
to  the  center  hole  of  a  diskette  for  addi¬ 
tional  protection.  It  is  possible  to  dam¬ 
age  the  center  hole  of  a  diskette  if  it  is 
not  properly  centered  at  the  time  the 
disk  drive  door  is  closed.  The  mylar 
doughnut  serves  to  reinforce  the  center 
hole  of  the  diskette  and  give  it  addi¬ 
tional  protection  against  damage.  The 
hardhole  also  provides  for  additional 
friction  between  the  diskette  and  the 
clamping  hub  in  order  to  provent  slip¬ 
page  of  the  diskette  during  rotation. 

diik«tt«  t«ctoring  —  There  are  two  meth¬ 
ods  of  sectoring:  hard-sectoring  and 
soft-sectoring.  Hard-sectoring  identifies 
each  sector  by  holes  punched  in  the  dis¬ 
kette  (one  hole  per  sector).  Soft-sector¬ 
ing  identifies  the  sectors  by  magnetic 
codes  written  on  the  diskette.  Both 
methods,  however,  have  a  hole,  called 
the  index  hole,  in  the  diskette  to  identify 
the  beginning  of  the  tracks,  which  start 
on  the  same  radius.  When  the  diskette 
spins,  a  beam  of  light  is  detected  by  a 
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photoelectric  cell  that  signals  the  con¬ 
troller  that  the  track  has  begun. 

disk  fll*  —  1 .  Refers  to  various  disk  units 
consisting  of  a  drive,  channel,  and  the 
fixed  or  removable  disks.  2.  An  as¬ 
sociated  set  of  records  of  the  same  for¬ 
mal,  identified  by  a  unique  label. 

disk  flU  oddr«sting  —  The  operation 
which  locates  information  on  a  random- 
access  file. 

disk  HIm  —  A  type  of  storage  medium 
consisting  of  numbers  of  disks  that  ro¬ 
tate;  each  disk  has  a  special  coating  for 
retaining  stored  information. 

disk,  flx«d-h«od — There  are  some  disks 
which  have  a  head  per  track.  These  are 
called  fixed-head  disks,  in  that  the  heads 
do  not  move  to  get  to  a  particular  track. 
These  fixed-head  disks  have  a  higher  ac¬ 
cess  rale;  that  is,  it  takes  less  lime  to  gel 
to  a  particular  sector  since  there  is  no 
head  movement.  This  arrangement  is, 
typically,  more  expensive  since  there 
are  more  heads  and  more  electronics  re¬ 
quired. 

disk,  hard  sactar  —  Generallv  refers  to 
magnetic  disks  that  are  divided  into  sec¬ 
tors  around  the  disk.  These  sectors  may 
be  marked  either  by  the  hardware, 
called  the  hard  sector,  or  the  software, 
the  soft  sector.  Hard  sectoring  is  older, 
consisting  of  actual  holes  in  the  diskette. 

disk,  hard  vs  soft  sectors  —  A  long-stand¬ 
ing  difference  in  the  manner  by  which  a 
disk  sector  is  defined  is  the  hard  vs  soft 
sectoring  techniques.  In  the  hard-sec¬ 
tored  disk  system,  the  physical  disk  has 
holes  that  are  used  to  determine  the 
start  of  sector  0  and  the  start  of -every 
sector  on  the  disk.  This  permits  simpler 
hardware  since  there  is  no  timing  re¬ 
quirement  to  determine  the  start  of 
each  sector.  In  a  soft-sectored  disk, 
there  is  only  a  single  hole  which  iden¬ 
tifies  the  start  of  sector  0.  The  controller 
must  provide  timing  circuitry  to  deter¬ 
mine  when  other  sectors  are  under  the 
head.  This  generally  adds  to  the  ex¬ 
pense  and  complexity  of  the  controller. 
The  advantage  is  that  the  controller  can 
define  any  sector  size  it  requires, 
whereas  the  hard-sectored  disk  must  be 
used  with  the  sector  size  defined  by  the 
physical  holes  (of  perhaps  a  multiple  of 
sector  size,  e.g.,  2  sectors  +  1  sector). 

disk,  magnafic  —  A  storage  device  on 
which  information  is  recorded  on  the 
magnetized  surface  of  a  rotating  disk.  A 
magnetic-disk  storage  system  is  an  array 


disk,  moving  arm 
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of  such  devices,  with  associated  reading 
and  writing  heads  that  are  mounted  on 
movable  arms.  (Related  to  disk  storage.) 

disk,  moving  arm  —  A  type  of  disk  which 
has  a  movable  arm  wnich  contains  sev¬ 
eral  heads,  each  of  which  covers  an  area 
of  several  tracks  of  digited  information. 
This  is  in  contrast  to  a  fixed  head  disk 
for  which  the  heads  are  fixed  in  posi¬ 
tion,  one  per  track,  and  the  arms  are 
immovable. 

disk  pock  —  A  set  of  magnetic  disks  which 
have  been  designed  so  they  can  be 
placed  in  a  processing  device  for  read¬ 
ing  and  writing.  Their  design  permits 
them  to  be  interchanged  with  otner  disk 
packs. 

disk  rood-wrifo  hood  —  The  read-write 
head  of  a  recording  device  consists  of  a 
coil  on  a  ferromagnetic  core.  This  core 
has  a  gap  of  nonmagnetic  material 
which  is  brought  into  contact  with  the 
media.  (Or  verv  near  the  media  in  flying 
head  hard  disks.)  Current  in  the  coil 
magnetizes  the  media  as  it  passes  under 
the  gap.  The  coil  responds  to  a  change  in 
the  magnetic  flux  of  the  media.  This  is 
accomjMished  by  moving  the  media.  In 
addition  to  motion,  a  change  in  the 
magnetic  field  from  the  disk  is  required 
to  produce  an  output.  In  other  words, 
the  read  head  can  only  detect  where 
transitions  in  polarity  occur.  Therefore, 
the  information  must  be  encoded  in  the 
location  of  these  transitions,  and  the 
read  system  must  operate  by  locating 
these  transitions.  This  is  done  by  detect¬ 
ing  the  peaks  of  the  read  signal. 

disk  tacfart  —  A  majority  of  disks  are  di¬ 
vided  into  sectors  of  approximated  1 28 
words.  A  sector  corresponds  to  a  block 
of  data  between  two  successive  radials 
on  the  disk.  The  cutting  of  a  disk  into 
sectors  is  analogous  to  the  way  a  pie 
would  be  sliced. 

disk  tarfing  —  A  sort  program  that  utilizes 
disk-type  memory  for  auxiliary  storage 
during  sorting. 

disk  sort/marging  —  See  sort/merging, 
disk. 

disk  staraga  —  1 .  A  storage  device  that 
uses  magnetic  recording  on  flat  rotating 
disks.  2.  The  storage  of  data  on  the  sur¬ 
face  of  magnetic  disks.  (Related  to  mag¬ 
netic  disk,  and  magnetic-disk  storage.) 

disk  warking  staraga  —  See  storage,  work¬ 
ing. 


disardarly  clato-dawn  —  See  close-down, 
disorderly. 

dispotching  priarity  —  The  priority  as¬ 
signed  to  an  active  task  in  a  multipro¬ 
gramming  or  multitask  environment. 
An  active  task  is  nonreal-time  and  non¬ 
foreground.  The  dispatch  priority  esta¬ 
blishes  precedence  for  the  use  of  the 
central  processing  unit  (CPU)  when  the 
operating  system  prepares  to  return 
control  to  tbe  problem  program, 
dispatching  systams  —  Dispatching  sys¬ 
tems  respond  to  a  demand  by  assigning 
resources  to  meet  it,  then  reporting  ac¬ 
cordingly.  A  system  that  assigns  inven¬ 
tory  to  fill  orders  is  an  example.  In  this 
case  a  dispatching  system  must  reduce 
the  recorded  balances,  prepare  the  ap¬ 
propriate  documents  for  the  ware- 
nouses  where  the  items  are  stocked,  and 
issue  reorder  documents  when  inven¬ 
tory  levels  become  too  low.  The  dis¬ 
patching  system  also  performs  such 
functions  as  financial  accounting,  pay¬ 
roll,  and  management  reports  on  daily 
operations.  The  equipment  for  such  a 
system  generally  consists  of  a  medium 
or  large  computer,  magnetic  tape  tran¬ 
sports,  magnetic  disk  files,  a  card  read¬ 
er-punch,  a  printer,  and  perhaps  several 
teletypewriter  terminals  and  a  buffer, 
ditparta  —  1 .  The  distribution  of  items 
among  more  sets  than  originally  pre¬ 
sentee.  An  output  item  may  be  dis¬ 
tributed  to  several  output  sets.  2.  A 
daia-processing  operation  in  which 
input  items  or  fields  are  distributed  or 
duplicated  in  more  than  one  output 
item  or  field. 

disparting  —  A  designed  procedure  which 
results  in  input  data  distribution  in  sev¬ 
eral  output  areas  rather  than  one. 
ditpartian  gota  —  Same  as  gate,  NAND. 
ditploy — ^  Visible  representation  of  data 
on  a  console  screen  in  a  printed  report, 
raph,  or  drawing,  subject  to  alteration 
y  a  light  pen  or  “stylus.” 
display  adopfar  unit  —  The  display 
adapter  unit  controls  the  transmission 
of  data,  unit  control  information,  unit 
status  information,  and  the  sequencing 
and  synchronizing  of  the  various  units 
in  the  svstem.  In  addition,  digital  data 
received  from  computer  storage  is  for¬ 
matted  for  deflection  commands  for  the 
ert  devices. 

display  buffar  siza — ^The  minimum  and 
maximum  number  of  words  reserved 
for  display  units  and  used,  with  auio- 
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display  copocity 


display,  inquiry-tarminal 


malic  refreshing,  to  present  a  flicker- 
free  picture. 

display  capacity  —  Many  displays  de¬ 
signed  for  business  uses  provide  24 
lines  of  characters  with  80  characters 
er  line.  To  display  the  full  text  of  an 
V2  X  \l  letter,  or  full  display  of  large 
forms  or  reports,  larger  display  capacity 
is  needed. 

display  catsgory  —  A  group,  type,  class, 
or  array  of  data  or  information  pre¬ 
sented  for  visual  display  on  cathode-ray 
tubes. 

display  character  generation  —  In  addi¬ 
tion  to  automatic  line  generation,  the 
display  hardware  can  display  characters 
specified  by  6-bit  codes.  Each  character 
is  displayed  in  an  average  of  15  p.s 
(some  systems). 

display,  character-mode  —  This  mode 
provides  a  rapid  means  of  displaying  al¬ 
phanumeric  characters.  Three  charac¬ 
ters  or  symbols  are  contained  in  each 
variable  bit  word  with  provision  for  a 
128-character  or  larger  alphabet.  Char¬ 
acters  or  symbols  may  be  displayed  in 
one  or  several  sizes.  The  character  gen¬ 
erator  is  capable  of  performing  car¬ 
riage-return  functions  upon  specific 
characlerlike  commands.  Escape  from 
the  character  mode  is  accomplished 
with  another  similar  code. 

display  character  sets  —  Characters  in¬ 
clude  alphabetic  letters,  symbols,  and 
numerals.  Letters  may  be  all  capitals 
(upper  case)  or  may  include  lower  case 
as  well.  Alternate  character  sets  such  as 
Cyrillic  (Slavic),  Farsi  (Arabic),  or 
Katakana  (Japanese)  may  be  available, 
as  may  double-width  and  double-height 
characters. 

display  characters  per  frame  —  The  maxi¬ 
mum  number  of  whole  characters  which 
can  be  drawn  flicker-free  at  the  manu¬ 
facturer’s  recommended  refresher  rate. 

display  console  keyboard  —  An  operator 
control  panel  for  those  processors 
where  the  display  is  used  in  place  of  the 
typewriter  control  console. 

display  controllers  —  Display  controllers 
provide  an  integrated  solution  to  the 
problem  of  display-support  circuitry. 
Combined  on  a  single  chip  are  data 
latching,  seven-segment  decode,  seg¬ 
ment  drive,  and  digit  multiplex  control. 

display,  control-messoge  —  See  control- 
message  display. 

display,  crt  inquiry  —  Information  is 
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placed  into  the  computer  through  the 
alphanumeric  keyboard  and  is  simul¬ 
taneously  displayed  on  its  four-inch 
square  (or  larger  screen)  crt.  This  type 
of  unit  then  cfisplays  a  reply  to  the  in¬ 
quiry  on  its  screen. 

display  cursors  —  A  cursor  is  a  movable 
mark  that  locates  a  character  on  the 
screen.  By  pressing  cursor  control  keys, 
the  operator  can  move  the  cursor  from 
line  to  line  and  from  character  to  char¬ 
acter.  A  cursor  is  used  to  direct  display 
editing  functions  such  as  “delete- 
character.”  Thus,  if  the  cursor  is  moved 
to  underline  a  certain  displayed  charac¬ 
ter,  and  the  delete-character  key  is  then 
ressed,  that  character  will  be  removed, 
ome  terminals  use  a  blinking  cursor  to 
call  the  operator’s  attention  to  its  posi¬ 
tion. 

display,  digital  (DD)  —  A  display  of  digi¬ 
tally  oriented  numerals. 

display,  direct  —  Cathode-ray  tubes  that 
display  various  alphameric,  gr^hic,  or 
sketch  results  from  a  processor  for  view¬ 
ing  or  photographing  for  records  or  ani¬ 
mation. 

display,  direct-access  channel  —  This  pro¬ 
vides  automatic  collection  of  data  and 
control  information  from  core  memory 
with  a  single  instruction.  This  indexible 
address  register  contains  the  memory 
address  of  the  next  display  control  or 
data  word  in  memory.  Termination  of 
the  transfer  is  controlled  by  the  stop  bit 
which  signals  the  computer  upon  com¬ 
pletion  of  plotting.  The  location  of  the 
stop  bit  may  be  determined  by  examin¬ 
ing  the  contents  of  the  channel  register 
(some  systems). 

display  drum — ^A  magnetic,  digital,  data 
buffer  storage  drum  which  stores  data 
that  is  to  be  used  for  display  on  a  visual 
device. 

display,  forcod  —  A  display  made  by  the 
system  without  the  operator  requesting 
it. 

display,  incremental  —  The  precision  in¬ 
cremental  display  is  a  powerful  new 
general-purpose  incremental  cathode- 
ray  tube  display  which  permits  rapid 
conversion  01  digital  computer  data  into 
graphic  and  tabular  form.  Its  combined 
capabilities  offer  the  user  an  unusual  de¬ 
gree  of  versatility  and  accuracy. 

display,  inquiry  and  subscriber  —  See  in¬ 
quiry  and  subscriber  display. 

display.  Inquiry-terminal  —  Information  is 


display  modas 


distance 


placed  into  the  computer  through  the 
alphanumeric  keyboard  and  is  simul¬ 
taneously  displayed  on  the  screen.  The 
unit  then  displays  a  reply  to  the  inquiry 
on  the  screen.  Information  is  displayed 
many  times  faster  than  that  produced  by 
an  operator  by  means  of  a  typeout.  To 
reuse  the  display  after  the  inquiry  has 
been  answered  requires  only  a  press  of 
the  erase  button. 

display  modes  —  Each  display  mode,  such 
as  vector,  increment,  character,  point, 
vector  continue,  or  short  vector  spe¬ 
cifies  the  manner  in  which  points  are  to 
be  displayed  on  the  screen. 

display  numeric  |Mds  —  These  are  nu¬ 
meral  key  groupings  like  those  used  on 
adding-machines.  The  pads  speed  up 
the  entry  of  numeric  data  by  limiting  the 
hand  movement  required  of  the  opera¬ 
tor. 

display,  parameter-mode  —  This  mode  is 
used  to  control  the  display.  It  estab¬ 
lishes  parameter  information  for  each  of 
the  other  modes.  The  parameters  are 
changed  only  when  another  parameter 
word  is  encountered  (some  computers) . 

display,  point-mode  —  In  this  mode,  indi¬ 
vidual  points  may  be  established  and/or 
plotted  at  random  locations  on  the  tube 
face.  A  point  is  established  by  two  inde¬ 
pendent  18-bit  words.  The  first  word 
determines  the  vertical  position;  the 
second  word  sets  up  the  horizontal  posi¬ 
tion.  Once  an  initial  point  has  been  es¬ 
tablished,  subsequent  plots  may  be 
made  by  single  word  changes  (some 
computers). 

display  printar  ports  —  Some  terminals 
are  equipped  with  connection  “ports” 
to  which  computer  printers  can  be  at- 
ta^rhed.  The  printers  may  simply  repro¬ 
duce  material  displayed  on  the  terminal 
screen,  or  they  may  be  able  to  print  ma¬ 
terial  received  from  a  computer  via  the 
terminal. 

display,  rameta  (slava)  —  A  slave  unit 
containing  only  the  analog  portion  of 
the  display.  Turn-on  may  be  accom¬ 
plished  independently,  or  by  the  mas¬ 
ter-display  control. 

display,  ravarsa  vidao  —  This  function 
shows  dark  characters  on  a  background 
of  light  screen  area. 

display,  subroutining-multilaval  —  The 

control  state  permits  the  display  to 
jump  from  accessing  one  location  mem¬ 
ory  to  any  other.  When  it  is  desired  to 
jump  to  a  display  subroutine,  the  return 


address  is  automatically  stored  in  a 
push-down  list. 

display,  translate  —  I'o  move,  as  an  image 
on  a  screen,  from  side  to  side  or  up  and 
down  without  rotation  of  the  image, 
display  tube  —  A  cathode-ray  tube  used  to 
display  information. 

display  types  —  Cathode-ray  tube, 
plasma,  and  liquid  crystal  displays,  light 
emitting  diodes  (LEDs),  incandescent 
and  fluorescent  displays,  and  “Nixie” 
tubes  are  becoming  solidly  established 
in  circuit  design  as  the  trend  to  digital 
readout  continues.  The  design  engineer 
faces  an  unusually  formid^le  task  in 
determining  the  type  of  display  most 
suitable  and  practical  for  his  product, 
display  unit  —  A  device  that  provides  a  vi¬ 
sual  representation  of  data, 
display  unit,  graphic  —  A  communications 
terminal  which  can  display  data  on  a 
screen. 

display  unit,  ramota  (visual)  —  Remote 
users  who  can  use  a  typewriter  can  now 
talk  to  a  computer  and  get  answers  on 
the  spot.  The  operator  of  a  display  unit 
simply  types  in  the  query  ana  presses 
the  transmit  key;  the  answer  appears  im¬ 
mediately  on  the  screen.  Options  cover 
many  diverse  applications  and  there  are 
input  interfaces  for  digital  computers, 
telephone  subsets,  and  other  digital 
sources. 

display,  vactor-cantinua  mode  —  The  vec- 

tor-continue  mode  is  an  extension  of 
the  vector  mode;  its  word  format  is  the 
same.  This  mode  is  used  when  it  is  de¬ 
sirable  to  draw  a  vector  from  any  point 
to  the  edge  of  the  screen.  The  vector 
specified  is  automatically  extended  until 
tne  edge  of  the  screen  is  encountered. 
Upon  violation  of  the  screen  edge,  auto¬ 
matic  return  is  made  to  the  parameter 
mode.  This  mode  is  particularly  useful 
for  drawing  long,  straight  lines  (for  ex¬ 
ample,  grid  lines  and  graph  axes)  ra¬ 
pidly  and  efficiently. 

dissactar  —  In  optical  character  recogni¬ 
tion  (OCR),  a  mechanical  or  electronic 
transducer  that  s^uentially  detects  the 
level  of  light  in  different  areas  of  a  com¬ 
pletely  illuminated  sample  space, 
dittipatiofi,  module  —  The  dissipation  of 
the  module  calculated  from  the  voltage- 
current  product,  plus  an  allowance  for 
transistor  dissipation  for  load  current 
being  supplied  to  other  modules, 
distance  —  The  number  of  digit  positions 
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diitcince  gate 

which  the  corresponding  digits  of  two 
binary  words  of  the  same  length  are  diff¬ 
erent.  (Synonymous  with  Hamming  dis¬ 
tance.) 

distance  gate  —  Same  as  gate,  exclusive 
OR. 

distance,  Hamming  —  See  Hamming  dis¬ 
tance. 

distance  signal  —  Same  as  Hamming  dis¬ 
tance. 


distortion,  characteristic 

quirement  is  not  met,  distortion  is  pre¬ 
sent. 

distortion,  bios  —  1 .  Bias  distortion  or  bias 
of  start-stop  teletypewriter  signals  is  the 
uniform  shifting  of  the  beginning  of  all 
marking  pulses  from  their  proper  posi¬ 
tions  in  relation  to  the  be^nning  of  the 
start  pulse.  2.  Distortion  affecting  a  two- 
condition  (or  binary)  modulation  (or 
restitution)  in  which  all  the  significant 
intervals  corresponding  to  one  of  the 
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distortion  —  An  undesired  change  in 
waveform  between  the  received  signal 
and  the  original  signal. 

distortion,  asymmetrical  —  A  distortion 
affecting  a  two-condition  (or  binary) 
modulation  (or  restitution)  in  which  all 
the  significant  intervals  corresponding 
to  one  of  the  two  significant  conditions 
have  longer  or  shorter  durations  than 
the  corresponding  theoretical  durations 
of  the  excitation.  If  this  particular  re- 
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two  significant  conditions  have  longer 
or  shorter  durations  than  the  corre¬ 
sponding  theoretical  durations. 

distortion,  characteristic —  1.  A  fixed  dis¬ 
tortion  which  results  in  either  shortened 
or  lengthened  impulses.  It  generally 
does  not  change  in  degree  from  day  to 
day.  2,  Distortions  caused  by  transients 
which,  as  a  result  of  the  modulation,  are 
present  in  the  transmission  channel  and 
depend  on  its  transmission  qualities. 


diitorfion,  delay/fr«quency 

distortion,  delay/frec|uoncy  —  That  form 
of  distortion  which  occurs  when  the  en¬ 
velope  delay  of  a  circuit  or  system  is  not 
constant  over  the  frequency  range  re¬ 
quired  for  transmissions. 

distortion,  end  —  See  end  distortion. 

distortion,  fortuitous  —  An  intermittent 
distortion  which  results  in  either  short¬ 
ened  or  lengthened  impulses.  It  is 
caused  by  battery  fluctuations,  hits  on 
the  line,  power  induction,  etc. 

distortion,  marking-end  —  End  distortion 
which  lengthens  the  marking  impulse 
by  delaying  the  mark-to-space  transi¬ 
tion 

distributed  computer  systems  —  The  ar¬ 
rangement  of  computers  within  an  or¬ 
ganization,  in  which  the  organization’s 
computer  complex  has  many  separate 
computing  facilities  all  working  in  a  co¬ 
operative  manner,  rather  than  the  con¬ 
ventional  single  computer  at  a  single  lo¬ 
cation.  Versatility  of  a  computer  system 
is  often  increased  if  small  computers  in 
geographically  dispersed  branches  are 
used  for  simple  tasks  and  a  central  com¬ 
puter  is  available  for  larger  tasks.  Fre¬ 
quently  an  organization’s  central  files 
are  stored  at  the  central  computing  fa¬ 
cility,  with  the  geographically  dispersed 
smaller  computers  calling  on  the  central 
files  when  they  need  them.  Such  an  ar¬ 
rangement  lessens  the  load  on  the  cen¬ 
tral  computer  and  reduces  both  the  vol¬ 
ume  ana  cost  of  data  transmission. 

diftributed  computing  —  Usually  refers  to 
a  computation  performed  in  parallel 
and  generally  asychronously,  but  coop¬ 
eratively,  by  many  processors.  It  is  also 
a  general  term  for  a  computing  system 
in  which  processing  and  storage  facili¬ 
ties  are  geographically  dispersed,  but 
loosely  coupled  by  transmission  media. 

distributod-intolligonco  system  —  Each 
processor  in  a  distributed-intelligence 
microcomputer  system  (DIMS)  per¬ 
forms  some  combination  of  these  tour 
basic  activity  functions:  (1)  Local  input- 
/output  or  hardware  controller  activity. 
(2)  Information  concentration  and  tem¬ 
porary  storage.  (3)  Information  proc¬ 
essing.  (4)  Remote  input/output  and 
communication. 

distributed  intelligence  system  programs 

—  Various  sets  of  programs  that  use 
multiple  processors,  some  with  their 
own  set  oi  responsibilities  but  still  capa¬ 
ble  of  cooperating  as  a  unit  alone  or  part 


distributed  systems,  satellites 

of  a  unified  system  by  exchanging  infor¬ 
mation  over  communication  Tines. 


Distributed  system. 

distributed  systems  Refers  to  various 
arrangements  of  computers  within  an 
organization  in  which  tne  organization’s 
computer  complex  has  many  separate 
computing  facilities  all  working  in  a  co¬ 
operative  manner,  rather  than  the  con¬ 
ventional  single  computer  at  a  single  lo¬ 
cation.  Versatility  of  a  computer  system 
is  often  increased  if  small  computers  in 
geographically  dispersed  branches  are 
used  for  simple  tasks  and  a  powerful 
central  computer  is  available  for  larger 
tasks. 

diitributad  systemi,  satallltat  —  Various 
distributed  systems  include  satellite 
computer  systems  for  measurement  and 
control,  disk-based  real-time  multipro- 
ramming  central  systems,  and  the 
ardware-software  interfacing  that  es¬ 
tablishes,  controls,  and  monitors  dis¬ 
tributed  system  communications.  Many 
distributed  systems  offer  capability  that 
is  comprehensive.  They  provide:  (1) 
Quick  response  to  local  events,  because 
satellite  systems  operate  independently. 
(2)  Maximum  availability;  failure  at  cen¬ 
tral  or  a  satellite  leaves  other  satellites 
up  and  working.  (3)  Fast,  disk-based 
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program  processing  at  central  so  pro¬ 
ductive  operations  of  satellites  can  con¬ 
tinue  without  interruption  for  program 
development.  (4)  A  multiprocessor  en¬ 
vironment  in  which  satellites  can  call  on 
central  to  process  data  for  them,  and 
data  can  be  transferred  directly  between 
programs  in  the  satellites  and  in  central, 
maximizing  productivity.  (5)  Easy  ac¬ 
cess  to  distributed  system  capabilities 
through  high-level  program  calls  and 
operator  commands  speeds  and  sim¬ 
plifies  system  programming  and  im¬ 
plementation,  and  users  can  develop 
the  ability  to  build  systems  quickly,  or  to 
use  the  software  as  a  building  block  for 
tailoring  systems  for  specihc  customer 
applications. 

diitribufion  framu  —  A  structure  for  ter¬ 
minating  wires  and  connecting  them  to¬ 
gether  in  any  desired  order, 
diitribufion,  timo-impulio  —  A  device  or 
circuit  for  allocating  timing  pulses  or 
clock  pulses  to  one  or  more  conducting 
paths  or  control  lines  in  specified  se¬ 
quence. 

distributor  —  The  electronic  circuit  which 
acts  as  an  intermediate  link  between  the 
accumulator  and  drum  storage, 
divoriity  goto  —  Same  as  gate,  exclusive 
OR. 

divido  chock  —  An  indicator  which 
denotes  that  an  invalid  division  has 
been  attempted  or  has  occurred, 
dividod  slit  scon  —  A  device,  in  optical 
character  recognition  (OCR),  which 
scans  an  input  character  at  given  inter¬ 
vals  to  obtain  its  horizontal  and  vertical 
components.  This  scanning  device  con¬ 
sists  of  a  narrow  column  of  photoelec¬ 
tric  cells. 

dividond  —  The  quantity  that  is  divided  by 
another  quantity;  also,  the  numerator  of 
a  fraction. 

dividur,  analog  —  See  analog  divider, 
dividor,  digital  —  See  digital  divider, 
divido  timo  —  The  period  of  time  required 
to  perform  a  single  division  operation 
with  quantities  of  average  length, 
division  —  The  parts  into  which  a  COBOL 
program  is  organized.  Identification  di¬ 
vision  provides  information  to  identify 
the  source  and  object  programs.  Envi¬ 
ronment  division  specifies  the  equip¬ 
ment  to  use  for  translating  and  running 
a  program.  Data  division  contains  en¬ 
tries  to  define  the  nature  of  the  data  to 
be  processed.  Procedure  division  con¬ 
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sists  of  the  processor  programs  to  be  run 
with  data. 

division,  data  —  See  data  division. 

division,  idontificotion  —  The  part  of 
COBOL  programming  in  which  the 
programmer  gives  information  to  iden¬ 
tify  the  source  program  and  the  object 
program. 

division,  procoduro  —  The  COBOL  term 
for  the  description  of  the  steps  we  take 
in  the  processing  of  data  into  meaning¬ 
ful  English. 

division  subroutino  —  1.  A  set  of  instruc¬ 
tions  which  simulate  division  by  repeti¬ 
tive  subtraction  or  by  series  expansion. 
2.  The  approximation  of  reciprocals.  3. 
A  division  simulator. 

division,  timo  —  Interleaving  several  mes¬ 
sage  channels,  which  are  separated  from 
each  other  in  time,  on  a  single  transmis¬ 
sion  medium. 

divisor  —  A  quantity  by  which  the  divi¬ 
dend  is  divided;  also,  the  denominator 
of  a  fraction. 

divisor,  trial  —  An  initial  approximation  in 
the  dividing  arithmetic  process. 

DMA  (direct  memory  access)  —  A  proce¬ 
dure  or  method  designed  to  gain  direct 
access  to  main  storage  to  thereby 
achieve  data  transfer  without  involving 
the  CPU.  This  means  that  the  CPU  must 
be  periodically  disabled  while  DMA  is  in 
progress.  The  manner  and  modes  of 
achieving  this  differ  considerably  in  the 
many  microprocessor  models  that  have 
DMA  capability. 

DMA  functions  —  Four  typical  functions 
are;  data  transfer,  add  to  memory,  incre¬ 
ment  memory,  or  with  memory.  Other 
signals  specify  whether  the  data  transfer 
is  to  or  from  memory;  another  specifies 
whether  or  not  to  clear  memory  after 
reading  the  word  content. 

Computers  differ  greatly  in  the  types 
of  DMA  transfer  functions  allowed,  out 
a  well  designed  CPU  will  only  expect  the 
device  controller  to  strobe  data  onto  the 
in-bus  lines  or  read  data  off  the  out-bus 
lines;  CPU  logic  will  execute  any  spe¬ 
cified  memory  operations  (e.g.,  adci  to 
memory).  If  data  are  being  output  to  the 
device,  the  CPU  places  the  data  on  the 
out-bus  lines  ana  pulses  other  lines  on 
the  i/o  bus,  signaling  the  device  con¬ 
troller  to  read  data. 

DMA  i/o  control  —  Refers  to  direct  mem¬ 
ory  access  which  is  a  mechanism  de¬ 
signed  to  allow  the  input/output  de- 
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vices  to  lake  control  of  the  CPU  for  one 
or  more  memory  cycles,  in  order  to 
write  to  or  react  from  memory.  The 
order  of  executing  the  program  steps 
(instructions)  remains  unchanged. 

DMA  i/o  operations  —  DMA  i/o  opera¬ 
tions  involve  a  peripheral  device  and, 
generally,  a  system  memory.  A  device 
can  transfer  data  to  or  from  the  memory 
on  the  processor  module  or  any  rcad/- 
write  memory  module  along  the  bus. 
The  actural  seciuence  of  operations  for 
executing  the  aata  transfer  once  a  de¬ 
vice  has  been  granted  DMA  bus  control 
is  quite  similar  for  the  majority  of  mi¬ 
crosystems  when  the  DMA  device,  not 
the  processor,  becomes  the  bus  master 
(controls  the  operation). 

DMA  linos,  single  chip  systems  —  On 
some  low  cost  systems  users  can  use  the 
microcomputer  DMA  lines  to  wire  to¬ 
gether  several  CPU  chips.  This  forms  a 
multiprocessor  system,  in  which  the 
CPUs  interface  to  the  same  address  data 
buses. 

DMA,  video  —  In  some  systems  with  di¬ 
rect  memory  access  capabilities,  the 
processor  memory  is  shared  with  video 
memory  but  without  timing  conflicts. 
Dedicated  memory  video  terminals,  on 
the  other  hand,  give  the  processor  pri¬ 
ority  in  memory  operations.  If  the  ter¬ 
minal  is  writing  characters  when  the 
processor  takes  over  its  memory,  the 
screen  becomes  undefined,  and  a 
“scratch”  mark  results. 

DMCL  —  Abbreviation  for  Device  Media 
Control  Language. 

DML  —  Abbreviation  for  Data  Manipula¬ 
tion  Language. 

DMS  —  Abbreviation  for  Data  Manage¬ 
ment  System. 

DNC,  diroct  numorical  control  —  A  system 
connecting  a  set  of  numerically  con¬ 
trolled  machines  to  a  common  memory 
for  part  program  or  machine  program 
storage,  with  provision  for  on-demand 
distribution  of  data  to  the  machines.  Di¬ 
rect  numerical  control  systems  typically 
have  additional  provisions  for  collec¬ 
tion,  display,  or  editing  of  part  pro¬ 
grams,  operator  instructions,  or  data 
related  to  the  numerical  control  pro¬ 
cess. 

document  —  LA  form,  voucher,  or  writ¬ 
ten  evidence  of  a  transaction.  2.  To  in¬ 
struct,  as  by  citation  of  references.  3.  To 
substantiate,  as  by  listing  of  authorities. 
4.  A  medium  containing  a  representa¬ 


tion  of  stored  information,  such  as  a 
sheet  of  paper,  a  punched  card,  etc. 

document  alignment  —  The  phase  of  the 
reading  process,  in  character  recogni¬ 
tion,  in  which  a  transverse  or  gravita¬ 
tional  force  is  applied  to  the  document 
to  align  its  reference  edge  with  that  of 
the  machine. 

documentation  —  1 .  The  process  of  col¬ 
lecting,  organizing,  storing,  citing  and 
dispensing  of  documents  or  the  infor¬ 
mation  recorded  in  the  documents.  2. 
The  group  of  techniques  necessary  for 
the  orderly  presentation,  organization, 
and  communication  of  recorded  spe¬ 
cialized  knowledge  in  order  to  maintain 
a  complete  record  of  reasons  for 
changes  in  variables.  Documentation  is 
necessary  not  so  much  to  give  maximum 
utility  as  it  is  to  give  an  unquestionable 
historical-reference  record. 

documentation  book  —  All  the  material 
needed  to  document  a  computer  appli¬ 
cation,  including  problem  statement, 
flowcharts,  coding,  and  operating  in¬ 
structions. 

documentation,  empirical  —  The  essence 
of  scientific  method,  i.e.,  verifiable  doc¬ 
umentation  from  observations,  experi¬ 
ments,  evidence,  past  recorded  experi¬ 
ence — without  the  use  of  theory  or 
deduction. 

documentation,  graphic  —  A  process  de¬ 
veloped  for  recording  data  on  graphs 
and  films. 

document  hondling  —  The  process  of 
loading,  feeding,  transporting,  and  un¬ 
loading  a  culform  document  submitted 
for  character  recognition. 

document  leading  edge  —  The  edge  which 
is  first  encountered  during  the  reading 
process  in  character  recognition,  and 
whose  relative  position  indicates  the  di¬ 
rection  of  travel  for  the  document. 

document  misregiitration  —  The  improper 
state  of  appearance  of  a  document,  in 
character  recognition,  on  site  in  the 
character  reader,  with  reference  to  a 
real  or  imaginary  horizontal  base  line. 

documentor  —  A  program  designed  to  use 
data-processing  methods  in  the  produc¬ 
tion  and  maintenance  of  program  flow¬ 
charts,  text  material,  and  other  types  of 
tabular  or  graphic  information. 

document  reoder  —  See  reader,  document. 

document  reference  edge  —  That  edge  of 
a  source  document,  in  character  recog- 
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nition,  which  provides  the  basis  of  all 
subsequent  reading  processes, 
document  rotriovol  —  The  system  of 
searching,  indexing,  and  identifying  of 
specific  documents  which  contain  the 
cfesired  data  being  sought, 
documont,  source  —  A  document  origi¬ 
nally  used  by  a  data  processing  system 
and  which  supplies  the  basic  data  to  be 
input  to  the  data  processing  system, 
documents,  software  —  Relating  to  all  the 
documents  and  notations  associated 
with  the  computer;  e.g.,  manuals,  circuit 
diagrams,  etc.,  or  programs  and  rou¬ 
tines  associated  with  the  computer;  e.g., 
compilers,  special  languages,  library 
routines. 

document,  turnaround  —  A  punched  card 
or  the  like  which  has  been  prepared  by 
a  computer,  so  that  when  it  is  returned 
to  the  computer  it  serves  as  evidence  of 
a  completed  transaction, 
document  types  —  The  generic  designa¬ 
tion  of  varied  printing  methods  in  cnar- 
acter  recognition,  the  category  of  which 
is  of  paramount  consideration  to  data 
preparation. 

docuterm  —  A  word  or  phrase  descriptive 
of  the  subject  matter  or  concept  of  an 
item  of  information  that  is  considered 
important  for  later  retrieval  of  informa¬ 
tion.  (Related  to  aspect  card.) 
domain  —  In  terms  of  relational  models  of 
data-base  management  systems,  the  do¬ 
main  is  the  collection  of  field  occur¬ 
rences  in  a  file.  For  example,  if  a  file 
contained  ten  records,  the  domain  of 
each  field  would  have  ten  elements  in  it. 
do-nothing  instruction  —  See  instruction, 
dummy. 

don’t  coro  goto  —  See  gate,  don’t  care. 

DO  stotomont  rongo  —  All  FORTRAN 
statements  included  in  the  repetitive  ex¬ 
ecution  of  a  DO  loop  operation, 
dot  printor  —  See  printer,  wire, 
doublo  follback  —  See  fallback,  double, 
doublo  longth  —  Pertaining  to  twice  the 
normal  length  of  a  unit  of  data  or  a  stor¬ 
age  device  in  a  given  computing  system; 
e.g.,  a  double-length  register  would 
have  the  capacity  to  store  twice  as  much 
data  as  a  single-length  or  normal  regis¬ 
ter;  a  double-lengtn  word  would  have 
twice  the  number  of  characters  or  digits 
as  a  normal  or  single-length  word, 
doublo-longth  numbor  —  A  number  having 
twice  as  many  figures  as  are  normally 
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handled  in  a  particular  device.  (Synony¬ 
mous  with  double-precision  number.) 
doublo-longth  working  —  For  greater  pre¬ 
cision,  oftentimes  two  or  more  machine 
words  are  used  to  represent  a  single 
number,  and  this  is  termed  double¬ 
length  working.  Same  as  double  preci¬ 
sion. 

doublo  oporand  —  Some  systems  use  an 
instruction  type  containing  two  address 
fields,  source  operand  adclress  field  and 
destination  operand  address  field, 
doublo  procision  —  Pertaining  to  a  quan¬ 
tity  having  twice  as  many  digits  as  are 
normally  carried;  e.g.,  a  double-preci¬ 
sion  number  requires  two  machine 
words  in  a  fixed-word  machine, 
doublo-procision  arithmotic  —  Arithmetic 
used  when  more  accuracy  is  necessary 
than  a  single  word  of  computer  storage 
will  provide.  This  is  accomplished  by 
using  two  computer  words  to  represent 
one  number. 

doublo-procision  numbor  —  A  number 
having  twice  as  many  figures  as  are  nor¬ 
mally  handled  in  a  particular  device, 
rhe  purpose  is  to  carry  more  significant 
digits  in  a  computation  to  thereoy  avoid 
the  loss  of  hign  or  low  order  positions, 
doublo-procision  oporotion  —  An  opera¬ 
tion  in  which  two  registers  are  treated  as 
a  64-bit  double-word  register  contain¬ 
ing  a  single  quantity, 
doublo-procision  quantity  —  Same  as  dou¬ 
ble  precision  number, 
doublo-pulso  rocording  —  A  specific 
method  for  magnetic  recording  of  bits 
in  which  each  storage  cell  comprises  two 
regions  magnetized  in  opposite  senses 
with  unmagnetized  regions  on  each 
side. 

doublor  —  An  internal  component  which 
doubles  a  given  digit  and  is  used  in  the 
multiplication  routine, 
doublo-rail  logic  —  See  logic,  double-rail, 
doublo-word  commond^A  double  word 
that  contains  detailed  information  con¬ 
cerning  a  portion  of  an  input/output 
operation. 

doublo  word,  olfoctivo  —  The  double 
word  actually  accessed  in  a  double-word 
operation. 

doublo-word  location,  oflFoctivo  —  The  ac¬ 
tual  storage  location  pointed  to  by  the 
effective  virtual  address  of  a  double- 
word  addressing  instruction. 

doublo  word,  program  status  —  A  double 
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word  that  indicates  all  programmable 
control  conditions  of  a  CPU.  The  pro¬ 
gram  status  double  word  is  a  set  of  hard¬ 
ware  control  registers  whose  contents 
are  collected  and  stored  as  a  double 
word  in  memory,  and  whose  states  can 
be  established  by  loading  a  double  word 
from  memory. 

doubln-word  mgittnr  —  Two  registers 
used  to  hold  a  64-bit  double  word 
(some  computers). 

down-linn  load  —  The  process  by  which 
one  node  in  a  computer  network  trans¬ 
fers  an  entire  system  image  or  a  pro¬ 
gram  (task)  image  to  another  node  and 
causes  it  to  be  executed. 

down  timo  —  The  period  during  which  a 
computer  is  malfunctioning  or  not  op¬ 
erating  correctly  due  to  machine  fail¬ 
ures.  (Contrasted  with  available  time, 
idle  time,  or  standby  time.) 

down  timo,  nontchodulod  —  This  is  the 
idle  machine  time  during  which  the 
hardware  is  being  repaired  because  of 
failures  or  unforeseen  circumstances 
other  than  normal  servicing  or  mainte¬ 
nance  time.  It  is  usually  expressed  as  a 
percent  of  total  available  time. 

down  timo,  tchodulod  —  The  determined 
or  required  idle  time  necessary'  for  nor¬ 
mal  servicing  of  computer  equipment 
during  which  such  equipment  is  unavail¬ 
able  mr  operations.  Tnis  is  usually  ex¬ 
pressed  as  a  percent  of  total  available 
lime.  It  is  also  known  as  preventive 
maintenance  time. 

DP  —  Abbreviation  for  Data  Processing. 

DPM  —  The  abbreviation  for  documents 
per  minute,  and  data-processing  ma¬ 
chine. 

DPMA  —  Data  Processing  Management 
Association. 

DPMA  cortiUcato  —  A  certificate  given  by 
the  Data  Processing  Management  Asso¬ 
ciation  which  indicates  that  a  person  has 
a  certain  level  of  competence  in  the  field 
of  data  processing.  Tne  certificate  is  ob¬ 
tained  by  passing  an  examination  that  is 
offered  yearly  tnroughout  the  United 
States  and  Canada. 

drift  arror  —  That  part  of  the  error  in  ana¬ 
log  computers  due  to  drift  or  change  in 
component  values  caused  by  changes  in 
temperature  or  changes  in  power  sup¬ 
ply  voltages. 

drills,  natwork  —  A  final  level  of  testing  in 
a  real-time  system  in  which  data  from  all 
the  sites  is  transmitted  and  the  entire 


complex  of  equipment,  personnel,  in¬ 
terfaces,  and  programs  is  tested, 
driva  — A  device  that  moves  tape  past  a 
head.  (Synonymous  with  tape  trans¬ 
port.) 

drivan,  k#y  —  See  key-driven, 
drive  pulse  —  1 .  A  pulsed  magnetomotive 
force  applied  to  a  magnetic  core.  2.  A 
particular  pulse  of  current  in  a  winding 
inductively  coupled  to  one  or  more 
magnetic  cells  which  produces  a  pulse 
of  magnetomotive  force, 
drive  pulse,  porfial  —  See  pulse,  partial- 
write. 

driver  (buffer)  —  A  driver  or  a  buffer  is  a 
circuit  designed  to  isolate  a  load  from 
the  driving  source;  it  is  often  used  be¬ 
tween  a  microprocessor  chip  and  the 
memory  address  lines,  and  to  boost  a 
small  drive  current  from  the  micro¬ 
processor  1C  to  a  higher  value  suitable 
for  driving  a  large  number  of  devices 
simultaneously. 

drivar,  davica  —  Usually  refers  to  an  oper¬ 
ating  system  (OS)  module  that  controls 
a  specific  input-output  peripheral;  e.g., 
the  driver  is  called  by  the  executive  of 
the  operating  system  in  response  to  a 
user  program  i/o  call.  In  most  systems, 
each  type  of  peripheral  has  a  unique 
driver  in  the  operating  system, 
driva,  top#  —  The  mechanism  that  moves 
magnetic  or  paper  tape  past  sensing  and 
recording  heads;  usually  associated  with 
data-processing  equipment.  (Synony¬ 
mous  with  tape  unit,  and  clarified  by 
magnetic-tape  unit,  and  paper-tape 
unit.) 

DRO  (Dattructiva  Raod-Out)  —  The  inter¬ 
rogation  of  a  destructive  type  of  storage 
system. 

drop-dood  holt  —  See  halt,  dead, 
drop-in  —  An  accidental  or  unwanted  ap¬ 
pearance  of  bits. 

drop-out  —  The  accidental  failure  to  read 
or  write  a  necessary  character  on  a  mag¬ 
netic  recording  surface, 
drops,  folio  —  The  documents  spuriously 
identified  as  pertinent  by  an  informa¬ 
tion-retrieval  system,  but  which  do  not 
satisfy  the  search  requirements,  due  to 
causes  such  as  improper  coding,  punch¬ 
ing  spurious  or  wrong  combinations  of 
holes,  or  improper  use  of  terminology. 
(Related  to  noise.) 
drum,  disploy  —  See  display  drum, 
dry  running  —  Relates  to  the  examination 
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of  the  logic  and  coding  of  a  program 
from  a  flowchart  and  written  instruc¬ 
tions,  and  record  of  the  results  of  each 
step  of  the  operation  before  running  the 
program  on  the  computer. 

DSW  —  Abbreviation  for  device  status 
word. 

DTE  —  Abbreviation  for  Data  Terminal 
Equipment. 

dual-channel  controller  —  This  controller 
increases  the  sorting  and  merging  pow¬ 
ers  of  the  systems  by  permitting  simulta¬ 
neous  tape  reading  and/or  writing.  All 
tapes  may  be  accessed  from  either  chan¬ 
nel. 

dual-gap  rewrite  head  —  A  character  writ¬ 
ten  on  tape  is  immediately  read  by  a 
read  heaa  so  that  the  accuracy  of  re¬ 
corded  data  might  be  ensured. 

dual  operation  —  Most  frequent  reference 
is  to  the  Boolean  operation  whose  result 
is  the  negation  of  the  result  of  another 
Boolean  operation. 

dual  purpose  card  —  Punched  cards  which 
contain  printed  as  well  as  punched  in¬ 
formation. 

dual  recordings  —  The  dual  recording  of 
critical  data  makes  it  possible  to  ma¬ 
chine-compare  the  two  for  verification. 
It  is  more  commonly  used  in  mark-sense 
recording  operations  and  those  card- 
punch  operations  in  which  it  is  neces¬ 
sary  to  verify  only  one  or  two  fields. 

dual  storage  —  See  storage,  dual. 

dual  systems  —  Special  configurations 
that  use  two  computers  to  receive  iden¬ 
tical  inputs  and  execute  the  same  rou¬ 
tines,  with  the  results  of  such  parallel 
processing  subject  to  comparison.  Ex¬ 
ceptional  high-reliability  requirements 
are  usually  involved. 

dummy  —  An  artificial  address,  instruc¬ 
tion,  or  record  of  information  inserted 
solely  to  fulfill  prescribed  conditions, 
such  as  to  achieve  a  fixed  word  length  or 
block  length,  but  without  itself  affecting 
machine  operations  except  to  permit 
the  machine  to  perform  desired  opera¬ 
tions. 

dummy  addratt  —  An  artificial  address 
used  for  illustration  or  instruction  pur¬ 
poses. 

dummy  instruction  —  See  instruction, 
dummy. 

dump —  1.  To  accidentally  or  intention¬ 
ally  withdraw  all  power  from  a  com¬ 
puter.  2.  To  record  the  contents  of  in¬ 
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ternal  storage  at  a  given  instant  of  time, 
usually  as  an  aid  in  detecting  program 
mistakes  or  errors.  3.  To  print  out  or 
punch  out  a  portion  or  all  of  the  con¬ 
tents  of  the  computer  memory.  4.  To 
transfer  all  or  part  of  the  contents  of  one 
section  of  computer  memory  into  an¬ 
other  section,  or  to  some  output  device. 

dump,  ac  —  The  intentional,  accidental  or 
conditional  removal  of  all  alternating- 
current  power  from  a  system  or  compo¬ 
nent.  An  ac  dump  usually  results  in  the 
removal  of  all  power,  since  direct  cur¬ 
rent  is  usually  supplied  through  a  rec¬ 
tifier  or  converter. 

dump,  change  —  A  printout  or  output  re¬ 
cording  of  the  contents  of  all  storage 
locations  in  which  a  change  has  been 
made  since  the  previous  change  dump. 

dump  check  —  A  check  which  usually  con¬ 
sists  of  adding  all  the  digits  during 
dumping,  and  verifying  the  sum  when 
retransferring. 

dump,  dc  —  The  intentional,  accidental,  or 
conditional  removal  of  all  direct-current 
power  from  a  system  or  component. 

dump,  dynamic  —  A  dump  that  is  per¬ 
formed  periodically  during  the  execu¬ 
tion  of  a  program. 

dumping,  dynamic  —  A  specific  feature 
which  prints  diagnostic  data  avoiding 
interruption  in  the  program  which  is 
being  tested. 

dumping,  axecutivo  —  The  facility  to  ob¬ 
tain  printable  dumps  of  the  contents  of 
areas  of  film  or  main  memory  in  case 
unexpected  errors  cause  premature  ter¬ 
mination  of  supposedly  debugged  pro¬ 
grams.  The  dumps  are  recorded  on  tape 
for  later  printing  on  the  high-speed 
printer. 

dumping,  pariodic  (time  sharing)  —  See 

time  sharing,  periodic  dumping. 

dumping,  storage  —  A  procedure  or  pro¬ 
cess  for  transferring  data  from  one  par¬ 
ticular  storage  device  to  another  or 
from  one  particular  area  to  another. 

dump,  memory —  1.  A  listing  of  the  con¬ 
tents  of  a  storage  device,  or  selected 
parts  of  it.  (Synonymous  with  main 
dump  and  memory  printout.)  2.  Rou¬ 
tine  generated  automatically  according 
to  a  programmer’s  specification  and  in¬ 
cluded  in  an  object  program  to  perform, 
respectively,  program-loading  opera¬ 
tions  and  a  printout  of  memory  contents 
upon  request. 

dump  point  —  Refers  to  a  designed  point 
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in  a  program  at  which  it  is  desirable  to 
write  the  program  and  its  data  to  a  back¬ 
ing  storage,  as  a  protection  against  ma¬ 
chine  failure.  Dump  points  may  be  se¬ 
lected  to  effect  dumping  at  specific  lime 
intervals  or  at  predetermined  events  in 
the  running  of  the  program. 

dump,  post-morfam  —  A  listing  of  the  con¬ 
tents  of  a  storage  device  taken  after  a 
routine  has  been  run  in  order  that  the 
final  condition  of  sections  of  storage 
may  be  recorded  for  debugging  pur¬ 
poses. 

dump,  pawar — I  he  accidental  or  inten¬ 
tional  removal  of  all  power. 

dump  printout  —  Refers  to  various  pro¬ 
gram  printouts,  often  in  hexadecimal 
format,  of  the  contents  of  all  memory 
areas  currently  assigned  to  the  prograrn 
(also  in  many  cases,  data  areas).  Ihe 
output  can  serve  as  a  valuable  diagnos¬ 
tic  tool  to  facilitate  troubleshooting  and 
error  correction. 

dump,  priority  arror  —  I’he  dumping  into 
tape,  etc.,  of  information  and  main  stor¬ 
age  so  that  the  cause  of  an  equipment  or 
program  error  may  be  assessed  by  the 
analysis. 

dump,  soloctivo  —  A  dump  of  one  or  more 
specified  storage  locations. 

dump,  snapshot  —  A  dynamic,  partial 
rinloul  during  computing  occurring  at 
reakpoinis  and  checkpoints,  or  at  se¬ 
lected  items  in  storage. 

dump,  static  —  A  dump  that  is  performed 
at  a  particular  point  in  lime  with  respect 
to  a  machine  run,  frequently  at  the  end 
of  a  run. 

dump,  storago  —  A  listing  of  the  contents 
of  a  storage  device,  or  selected  parts  of 
it.  (Synonymous  with  memory  dump, 
main  dump,  and  memory  printout.) 

dup  —  Abbreviation  for  duplication;  also, 
a  punched  card  which  is  an  exact  copy  of 
a  previous  punched  card.  Improper  use 
of  word  duplex,  but  often  meant  to  sig¬ 
nify  a  second  set  of  equipment  or  com¬ 
puting  devices  which  would  substitute 
for  original  equipment  in  case  of  failure. 

duplax  —  Pertaining  to  a  twin,  a  pair,  or  a 
iwo-in-one  situation,  e.g.,  a  channel 
providing  simultaneous  transmission  in 
both  directions,  or  a  second  set  of 
equipment  to  be  used  in  event  of  the 
failure  of  the  primary. 

duplax  channal  —  A  channel  providing 
simultaneous  transmission  in  both  di¬ 
rections. 


duplax  contola  —  A  switchover  console 
connecting  two  or  more  computers  and 
used  to  govern  which  computer  is  to  be 
on-line. 

duplax  aguipmant  —  An  invalid  term  but 
one  which  usually  is  given  to  mean  a 
stand-by,  reserve,  or  fail-safe  set  of 
equipment  or  devices  to  be  used  in  the 
event  of  failure  of  the  primary  equip¬ 
ment. 

duplax,  full  —  A  method  of  operating  a 
communications  circuit  so  that  each  end 
can  simultaneously  transmit  and  re¬ 
ceive. 

duplax,  full,  tarvica  —  A  service  in  which 
the  data  communication  channel  is  ca¬ 
pable  of  simultaneous  and  independent 
transmission  and  reception. 

duplax,  half  —  Permits  one-direction  elec¬ 
trical  communications  between  stations. 
I'echnical  arrangements  may  permit  op¬ 
eration  in  either  direction,  but  not 
simultaneously.  Therefore,  this  term  is 
qualified  by  one  of  the  following 
suffixes:  S/O  for  send  only;  R/O  for  re¬ 
ceive  only;  S/R  for  send  or  receive. 

duplaxing,  synchro  —  Phe  scheme  of  pro¬ 
ducing  a  document  on  a  printing  device 
through  the  synchronous  running  of  a 
program  tape  and  a  master  tape  or  a 
pure  data  tape.  Fhe  operation  is  com¬ 
pletely  controlled  by  function  codes  in 
the  program  tape.  A  data-processing 
function. 

duplax  systam  —  IVo  computers  used  in 
special  configuration,  one  is  on-line  and 
tne  other  is  standing  by  ready  to  be  used 
if  a  malfunction  of  the  on-line  computer 
occurs.  The  stand-bv  computer  is  often 
used  to  complete  off-line  functions. 

duplicata  —  To  reproduce  data  leaving 
the  original  data  unchanged. 

duplicatad  racord  —  Images  or  copies  of 
file  records  that  are  located  in  file 
modules  or  frames  that  are  separate 
from  the  primary  copy.  Such  duplicate 
records  ensure  against  loss  of  urgent  or 
critical  files  or  data. 

dwall  —  The  usually  adjustable  lime 
length  of  an  output  pulse  that  is  inde¬ 
pendent  of  input  signal  duration.  Per¬ 
tains  to  pulsed  logic  amplifier  output, 
either  immediate  or  delayed. 

dyadic  Baolaan  oparatlon  —  See  Boolean 
operation,  dyadic. 

dyadic  oparation  —  An  operation  on  two 
operands. 

dynamic  —  Pertaining  to  a  quantity  that  is 
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affected  by  time,  energy  or  power,  and 
therefore  indicates  a  relatively  transient 
or  unstable  condition. 

dynamic  accost,  data  base  —  Dynamic  ac¬ 
cess  is  the  capability  of  combining  sev¬ 
eral  of  the  access  to  data  base  methods 
supported  by  a  system.  For  example,  an 
indexed  file  could  be  accessed  randomly 
by  key  in  order  to  establish  a  starting 
position  within  the  file,  and  then  ac¬ 
cessed  sequentially  to  process  all  rec¬ 
ords  whose  keys  follow  the  retrieved  re¬ 
cord  in  the  collated  index. 

dynamic  control  —  See  control,  dynamic. 

dynamic  debug  —  Pertaining  to  those 
debug  programs  designed  for  interac¬ 
tive  debugging  of  user-written  pro¬ 
grams. 

dynamic  dump  —  A  dump  that  is  per¬ 
formed  periodically  during  the  execu¬ 
tion  of  a  program. 

dynamic  dumping  —  A  specific  feature 
which  prints  diagnostic  data,  avoiding 
interruption  in  me  program  which  is 
being  tested. 

dynamic  flow  diagram  —  A  diagram  that 
shows  the  operational  aspects  of  a  com¬ 
puter  program  as  a  function  of  time.  All 
references  to  pertinent  items,  such  as 
tables,  index  registers,  subroutines,  etc. 

dynamic  focus  —  If  the  size  of  the  scan¬ 
ning  spot  is  minimized  in  the  center  of 
the  screen  of  a  crt,  it  may  grow  larger  as 
the  beam  moves  away  from  the  center. 
Careful  yoke  design  can  minimize  this 
location  defocusing,  or  astigmatism, 
and  electron-lens  design  can  minimize 
the  spot  size.  The  only  practical  way  to 
obtain  uniform  focus  is  to  apply  a  cor¬ 
rection  voltage  (dependent  on  deflec¬ 
tion  angle)  to  the  focus  grid.  This  proce¬ 
dure,  termed  “dynamic  focus,”  is 
available  in  most  high-quality  crt  display 
modules. 

dynamic  handling  —  This  corresponds  to 
interpretation  in  various  respects,  but 
generally  means  a  given  feature  is  not 
handled  fully  until  the  generated  ma¬ 
chine  language  program  is  executed. 

dynamic  instructions  —  The  sequence  of 
machine  steps  performed  by  the  com¬ 
puter  in  a  real-time  or  simulated  envi¬ 
ronment. 

dynamicisor  —  A  specific  logic  element 
which  has  the  capability  of  converting  a 
space  distribution  of  simultaneous 
states  representing  digits  into  a  corre¬ 
sponding  time  sequence. 
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dynamic  loading  —  I  he  loading  ol  a  pro¬ 
gram  module  or  routine  into  main 
memory  by  reference  to  it  by  a  loaded 
executing  program. 

dynamic  loop  —  See  loop,  dynamic. 

dynamic  memory — Fhe  storage  of  data 
on  a  device  or  in  a  manner  that  permits 
the  data  to  move  or  vary  with  lime,  and 
thus  the  data  is  not  always  instantly 
available  for  recovery,  e.g.,  acoustic 
delay  line,  magnetic  drum,  or  circulat¬ 
ing  or  recirculating  of  information  in  a 
medium. 

dynamic  memory  relocation  —  Frees  com¬ 
puter  user  from  keeping  track  of  exactly 
where  information  is  located  in  the  sys¬ 
tem’s  memory.  Another  important  attri¬ 
bute  is  its  ability  to  keep  programs 
flowing  in  and  out  of  memory  in  a  highly 
efficient  manner. 

dynamic  printout  —  A  printout  of  data 
which  occurs  as  one  of  the  sequential 
operations  during  the  machine  run. 

dynamic  program  loading  —  See  dynamic 
loading. 

dynamic  programming  (DP)  —  Fhe  es¬ 
sence  of  dynamic  programming  is  that 
an  optimum  decision  must  be  made  at 
every  stage  of  a  multistage  problem. 
When  considering  only  a  single  stage, 
there  may  appear  to  be  a  number  of  difl- 
erent  decisions  of  equal  merit.  Only 
when  the  effect  of  each  decision  at  every 
stage  on  the  overall  goal  is  determined 
can  the  final  choice  be  made.  This  inte¬ 
grating  of  the  cumulative  effect  of  a  path 
of  decisions  through  each  stage  of  the 
network  is  the  real  essence  of  DP. 

dynamic  program  rolocation  —  See  pro¬ 
gram  relocation,  dynamic. 

dynamic  RAM  module  —  A  typical  8K  dy¬ 
namic  RAM  is  a  8192  X  8-bit  NM<3S 
memory  in  two  4096-byte  arrays.  Each 
arrav  is  switch-selectable  and  can  be 
used  as  ROM,  with  cycle  stealing  re¬ 
fresh,  and  the  refresh  capability  during 
power  failure. 

dynamic  relocation  —  See  program  reloca¬ 
tion,  dynamic. 

dynamic  retponfe  —  The  specific  behavior 
of  the  output  of  a  device  as  a  function  of 
the  input,  both  with  respect  to  lime. 

dynamic  routine  —  See  subroutine,  dy¬ 
namic. 

dynamic  scheduling  —  Scheduling  that 
changes  with  the  different  demands  that 
are  made  on  the  system  rather  than 


dynamic  stop 

being  fixed  as  in  conventional  applica¬ 
tions. 

dynamic  itap  —  A  specific  stop  in  a  loop 
which  consists  of  a  single  jump  instruc¬ 
tion  which  effects  a  jump  to  itself, 

dynamic  itorage  —  See  storage,  dynamic. 

dynamic  storage  allocation  —  Dynamic 
storage  allocation  is  provided  in  a  sepa¬ 
rate  version  of  the  compiler.  Kach  time 
a  subroutine  is  called  using  this  feature, 
the  unique  storage  area  for  the  subrou¬ 
tine  is  assigned  to  the  first  storage  avail¬ 
able.  rhus,  all  subroutines  called  on  the 
same  level  will  share  the  same  storage 
area.  This  results  in  a  significant  storage 
saving  in  most  cases.  In  addition,  a 
recursive  subroutine  call  is  possible  be¬ 
cause  a  new  storage  area  is  assigned 
each  time  a  subroutine  is  entered.  I'his 
feature,  together  with  in-line  symbolic 
coding,  provides  powerful  real-time 
programming  capability. 


echo  attenuation 

dynamic  subroutine  —  1 .  A  program  or 
routine  which  the  computer  changes, 
adjusts,  or  completes  to  carry  out  the 
requirements  of  the  data  to  be  devel¬ 
oped  or  processed.  2.  A  subroutine 
which  involves  parameters,  such  as  deci¬ 
mal  point  position  or  item  size,  from 
which  a  relatively  coded  subroutine  is 
derived.  Fhe  computer  itself  is  expected 
to  adjust  or  generate  the  subroutine  ac¬ 
cording  to  the  parametric  values  cho¬ 
sen. 


dynamic  tape  and  mamory  dump  routines 

—  These  routines,  particularly  valuable 
when  debugging  programs,  provide  au¬ 
tomatic  “on-the-fly”  recording  of  the 
contents  of  memory  and  of  magnetic 
tape  files.  Calls  to  these  routines  may  be 
programmed  in  advance  by  use  of  mac- 
roinstruclions,  or  they  may  be  initiated 
at  object  time  by  the  operator. 


E 


early  start  dates  —  Used  in  an  optimistic 
time  estimate  in  which  each  job  is 
started  as  early  as  possible  to  estimate 
the  duration  of  the  entire  task. 

EAROM  device  (electrically  alterable  read 
only  memory)  —  A  specialized  random 
access  read/write  memory  with  a  special 
slow  write  cycle  and  a  much  faster  read 
cycle;  programmed  by  writing  into  the 
array  and  generally  used  as  a  ROM. 
Contents  can  be  erased  en  masse.  EA- 
ROMs  have  several  inherent  disadvan¬ 
tages.  First  the  price,  when  compared  to 
masked  MOS  ROMs  is  very  high.  Re¬ 
programmability  does  help  to  reduce 
true  cost  of  EAROMs  but  isn’t  sufficient 
in  large  volume  applications  to  warrant 
EAROM  use.  The  second  problem  with 
EAROMs  is  testing.  As  it  takes  a  very 
long  time  to  write  a  single  data  pattern 
into  an  EAROM,  testing  multiple  data 
patterns  can  take  up  to  20  or  30  minutes 
while  similar  tests  on  R/W  RAMs  would 
take  a  matter  of  30  seconds  to  1  minute 
to  complete  the  same  test  patterns.  An¬ 
other  problem  with  some  EAROMs  is 
their  comparatively  slow  speeds.  A  340- 
ns  access  time  prevents  some  EAROMs 
from  addressing  the  high  speed  applica¬ 


tions  currently  served  by  bipolar 
PROMs. 

EiCDIC  —  Abbreviation  for  expanded  bi¬ 
nary  coded  decimal  interchange  code. 
An  8-bit  code  used  to  represent  256 
unique  letters,  numbers,  and  special 
characters. 

EBCDIC  coda  —  An  eight-level  code  similar 
to  ASCII.  EBCDIC  uses  the  eighth  level 
for  an  information  bit,  which  extends 
the  range  of  characters  to  256.  ASCII 
uses  its  eighth  level  for  a  parity  bit  (odd 
for  synchronous  transmission;  even  for 
asychronous  transmission). 

EC  —  An  abbreviation  or  a  notation  for 
error  correcting. 

Kho  —  Echo  is  the  effect  of  a  wave,  which 
having  derived  (for  example  by  reflec¬ 
tion)  from  a  primary  wave,  arrives  at  ei¬ 
ther  end  of  the  same  circuit  with  suffi¬ 
cient  magnitude  and  delay  to  be 
distinctly  recognized. 

echo  attenuation  —  In  a  four-wire  (or  two- 
wire)  circuit  equipped  with  repeaters  or 
multiplex  equipment  in  whicn  the  two 
directions  of  transmission  can  be  sepa¬ 
rated  from  each  other,  the  attenuation 
of  the  echo  currents  (which  return  to  the 
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input  of  the  circuit  under  consideration) 
is  determined  by  the  ratio  of  the  trans¬ 
mitted  power  (P,)  to  the  echo  power  re¬ 
ceived  (Pg). 

echo  check  —  A  check  of  accuracy  of  trans¬ 
mission  in  which  the  information  which 
was  transmitted  to  an  output  device  is 
returned  to  the  information  source  and 
compared  with  the  original  information 
to  ensure  accuracy  of  output. 

ECL  (emitter-coupled  logic)  advantages 
—  Some  designers  favor  computer  logic 
that  is  essentially  designed  around  ECL 
(emitter-coupled  logic).  The  ECL  ap¬ 
proach  often  is  preferred  since  the  de¬ 
vices  are  inherently  verv  uniform  and 
very  stable,  and  are  excellent  for  driving 
lines.  ECL  is  very  fast,  so  users  must 
design  with  the  higher  speed  in  mind 
and  follow  certain  layout  rules.  I  he  ap¬ 
proach  also  can  necessitate  use  of  mul¬ 
tilayer  printed  circuit  boards.  Lhat  is  ad¬ 
vantageous  in  terms  of  packaging 
density.  ECL  is  also  advantageous  be¬ 
cause  it  requires  only  a  1-voll  swing  in 
3  to  4  nanoseconds,  while  a  tvpical 
Schottky  requires  a  5-volt  swing  in 
the  same  time  frame.  ECL  also  inher¬ 
ently  generates  less  noise. 

ECL  microprocastor  —  A  typical  ECL  mi¬ 
croprocessor  set  contains  five  chips:  a 
4-bii  slice,  a  control  register  function,  a 
timing  function,  a  slice  memory  inter¬ 
face  and  a  slice  look-ahead.  The  various 
chips  can  be  used  as  building  blocks  to 
construct  a  microprocessor  with 
capabilities  larger  than  four  bits. 

ECMA  —  European  Computer  Manufac¬ 
turing  Association. 

oconomotrics  —  The  application  of  mathe¬ 
matical  estimation  and  inference  tech¬ 
niques  to  economic  data  in  order  to  set 
the  levels  of  economic  parameters  and 
to  verify  or  disprove  economic  theo¬ 
rems. 

ED  —  Abbreviation  for  error  detecting, 
expanded  display  or  external  device. 

ED  (oxtornol  dovico)  oddrost  —  The  ED 
address  specifies  which  external  device 
a  particular  instruction  is  referring  to. 
Scores  of  different  external  devices  can 
be  specified. 

odgo,  charoctor  —  In  optical  character  rec¬ 
ognition,  there  is  an  imaginary  edge 
which  runs  along  the  optical  discon¬ 
tinuity  between  the  printed  area  and  the 
unprinted  area  of  a  printed  symbol  or 
character.  The  optical  discontinuity  is 
observed  by  a  change  in  the  reflectivity 
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along  this  imaginary  line  which  is  trans¬ 
verse  to  the  character  edge. 

odgo,  guide  —  I'he  edge  of  a  paper  tape, 
magnetic  tape,  punched  card,  printed 
sheet,  or  other  such  data  containing 
medium  that  is  used  for  a  determination 
of  its  transverse  position  during  move¬ 
ment.  I'he  edge  of  a  specific  data  carrier 
which  is  used  as  a  reference,  i.e.,  for 
dimensioning,  and  which  usually  con¬ 
trols  its  position  in  actual  use. 

edge,  ttroko  —  An  optical  character  rec¬ 
ognition  term  relating  to  an  imaginary 
line  that  is  equidistant  at  all  points  from 
the  stroke  center  line  and  that  divides 
the  edge  irregularities  of  the  printed 
stroke  in  such  a  way  that  the  unprinted 
areas  on  the  inside  of  the  center  line  are 
approximately  equal  to  the  printed 
areas  on  the  outside  of  the  line. 

edgor  ftroko,  irrogularify  —  A  term  used  in 
optical  character  recognition  referring 
to  the  deviation  of  any  point  on  the  edge 
of  a  character  from  the  stroke  edge. 

odit —  1.  Fo  prepare  for  publication.  2. 
To  rearrange  data  or  information.  Edit¬ 
ing  may  involve  the  deletion  of  un¬ 
wanted  data,  the  selection  of  pertinent 
data,  the  application  of  formal  tech¬ 
niques,  the  insertion  of  symbols  such  as 
page  numbers  and  typewriter  charac¬ 
ters,  the  application  of  standard  pro¬ 
cesses  such  as  zero  suppression,  and  the 
testing  of  data  for  reasonableness  and 
roper  range.  Editing  may  sometimes 
e  distinguished  between  input  edit  (ar¬ 
rangement  of  source  data)  and  output 
edit  (preparation  of  table  formats). 

odit  capobilifiot  —  Edit  capabilities  permit 
checking  of  many  characters  at  a  lime 
doing  zero  suppress,  floating  dollar 
sign,  asterisk  protect,  comma  and  deci¬ 
mal  insertions,  sign  control,  and  other 
routines.  Editing  lime  in  the  central 
processors  is  reduced. 

odit  commands  —  In  some  systems  edit 
commands  are  implemented  as  single, 
double,  or  triple  letter  mnemonics  fol¬ 
lowed  by  optional  command  parame¬ 
ters.  All  commands  are  terminated  by 
typing  a  carriage  return,  ®.  Commands 
may  be  typed  at  any  time  during  the  edit 
process  in  place  of  entering  a  source 
statement.  If  an  error  is  delected.  Edit 
outputs  a  question  mark  (?)  and  the 
command  is  ignored.  Typeouls,  result- 


•dit  functioiif,  crt 


EDP  center  managor 


ing  from  a  command,  may  be  aborted  by 
depressing  the  keyboard  BREAK  key. 

•dit  functions,  crt  —  The  edit  functions  of 
a  crt  terminal  include  the  ability  to  in¬ 
sert  or  delete  characters  or  entire  lines, 
the  ability  to  position  the  cursor  of  the 
unit  and  the  ability  to  define  certain  pro¬ 
tected  data  fields  on  the  screen  of  the 
terminal.  Generally,  the  more  numer¬ 
ous  its  editing  capabilities,  the  more 
“intelligent”  users  can  consider  a  crt 
terminal. 

editing  and  modification,  text  (time  shar¬ 
ing)  —  See  time  sharing  text  editing  and 
modification. 

editing  functions,  terminal  —  These  allow 
removal  of  characters,  words  or  larger 
pieces  of  text,  insertion  of  new  text,  and 
movement  of  text  from  one  position  to 
another.  Such  functions  are  essential  to 
word  processing  operations,  but  they 
are  also  very  useful  features  for  any  dis¬ 
play  work  station.  Operators  always 
make  mistakes,  and  editing  allows  these 
to  be  easily  corrected. 

editing,  post  —  A  procedure  or  process  of 
editing  the  output  of  a  prior  operation, 
especially  those  relatea  to  accounting, 
or  programs  which  might  have  syntax  or 
construction  errors. 

editing  subroutine  —  See  subroutine,  edit¬ 
ing. 

editor  —  An  editor  is  a  general-purpose 
text  editing  program  used  to  prepare 
source  program  tapes.  Original  text  en¬ 
tered  via  the  teletypewriter  and  held  in 
memory  may  be  changed  and  corrected. 
The  user  can  insert,  delete  or  change 
lines  of  text,  insert,  delete  and  change 
characters  within  a  line  without  retyping 
the  line,  locate  lines  containing  key 
words  and  list  or  punch  any  portion  of 
the  text. 

editor,  linkage  —  A  standard  service  rou¬ 
tine  to  convert  outputs  of  assemblers  or 
compilers  to  forms  which  can  be  loaded 
and  executed,  by  combining  separately 
developed  object  modules  or  incor¬ 
porating  all  or  parts  of  previously  pro¬ 
cessed  Toad  modules  into  a  new  load 
module.  The  linkage  editor  also  re¬ 
places,  deletes,  or  inserts  control  sec¬ 
tions,  creates  overlay  facilities,  or  re¬ 
stores  symbolic  cross  references 
between  various  input  modules.  Usu¬ 
ally,  linkage  editors  are  run  before  pro¬ 
grams  are  ready  for  load  in  OS,  DOS,  or 
TOS  operations,  i.e.,  disk  and  tape  op¬ 
erating  systems. 


editor  program  —  See  program,  editor. 

editor-programmer  —  Electronic  device 
through  which  two  or  more  video  tape 
machines  can  be  controlled  to  edit  pro¬ 
gramming  accurately  and,  to  some  ex¬ 
tent,  automatically. 

editor  routine  —  Same  as  program,  editor. 

editor,  symbolic  —  Permits  the  editing  of 
source-language  programs  by  adding  or 
deleting  lines  of  text.  All  modification, 
reading,  punching,  etc.,  is  controlled  by 
symbols  typed  at  the  keyboard.  The  edi¬ 
tor  reads  parts  or  all  ot  a  symbolic  tape 
into  memory,  where  it  is  available  for 
immediate  examination,  correction,  and 
relisting. 

editor,  tape  —  See  tape  editor. 

editor  types  —  Editors  are  aids  in  prepar¬ 
ing  source  programs,  and  certain  pro¬ 
grams  have  Deen  developed  that  manip¬ 
ulate  text  material  in  various  ways. 
These  programs  are  called  editors,  text 
editors,  paper  tape  editors,  disk  editors, 
etc.,  ana  make  it  possible  to  compose 
assembly  language  programs  on  line,  or 
on  a  sland-along  system.  They  also  as¬ 
sist  in  output  formatting,  etc. 

edit,  post  —  To  edit  the  results  of  a  previ¬ 
ous  computation. 

edit  statements  —  In  some  systems  all 
statements  entered  from  the  keyboard 
are  placed  into  an  internal  edit  buffer. 
Each  statement  entered  is  preceded  by 
a  statement  number  that  specifies  the 
relative  order  of  the  statement  in  rela¬ 
tion  to  all  other  statements.  Statement 
numbers  need  not  be  consecutive,  and 
the  sequence  in  which  statements  are 
entered  is  immaterial;  however,  state¬ 
ments  are  buffered  in  order  of  increas¬ 
ing  statement  number  and  are  always 
listed  and  dumped  in  that  order.  State¬ 
ment  numbers  which  precede  each 
statement  entered  into  Edit  may  take 
many  specific  forms. 

EDP  —  Electronic  data  processing.  Data 
processing  performecl  largely  by  elec¬ 
tronic  equipment.  (Related  to  automatic 
data  processing.) 

EDP  center  —  A  complete  complex  includ¬ 
ing  one  or  more  computers,  its  periph¬ 
eral  equipment,  personnel  related  to 
the  operation  of  the  center  and  its  func¬ 
tions,  and  the  office  space  housing  the 
necessary  hardware  and  personnel. 

EDP  center  manager  —  See  manager,  com¬ 
puter  center. 
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EDPe 


•ff«ctiv«  word  location 


IDPI  —  Abbreviation  for  electronic  data 
processing  equipment. 

EDPM  —  Electronic  data-processing  ma¬ 
chine. 

EDP  monogomont  scionco  —  The  held  of 
management  science  is  extending  the 
computer  far  beyond  the  automation  of 
routine  accounting  operations  and  into 
the  complex  decision-making  process 
of  management.  Through  revolution¬ 
ary  computer-programming  techniques 
such  as  simulation,  the  objective,  scien- 
tihc  approach  of  management  science  is 
providing  increased  management  capa¬ 
bility  and  control. 

In  addition  to  the  physical  or  opera¬ 
tional  processes  like  inventory  manage¬ 
ment,  product  planning  and  control,  re¬ 
source  allocation  or  market  forecasting, 
this  also  includes  the  hscal  processes 
such  as  bond  management,  capital  in¬ 
vestment,  risk  analysis,  proht  planning 
and  product  pricing. 

Manufacturer’s  broad  resources  are 
prepared  to  meet  management’s  grow¬ 
ing  demand  for  this  expanded  cap^ility 
and  to  extend  the  tradition  of  “total  sys¬ 
tems’’  capability  into  revolutionary 
data-processing  techniques  and  applica¬ 
tions. 

EDPS  —  Electronic  data  processing  sys¬ 
tem. 

EDUCOM  Plonning  Council — ^The  Plan¬ 
ning  Council  is  a  cooperative  activity  of 
22  universities  that  have  decided  to  in¬ 
vestigate  jointly  how  the  computing 
needs  of  tneir  institutions  can  best  be 
met,  assess  the  means  of  achieving  effi¬ 
cient  and  effective  resource  sharing,  and 
develop  a  national  “facilitating  net¬ 
work’’  linking  computers  at  colleges  and 
universities  throughout  the  United 
States. 

odulcoroto  —  1 .  To  improve  by  eliminat¬ 
ing  worthless  information.  2.  To  weed 
out. 


EEROM  programmor  —  A  unit  that  pro¬ 
vides  a  means  of  programming  a  single 
EEROM  or  an  EERuM  moclule  from 
paper  tape  or  from  an  integral  hex  key¬ 
board  and  display. 


offoctivo  oddrott  1 .  A  modified  ad¬ 
dress.  2.  An  address  obtained  by  the 
combination  of  the  contents  of  a  specific 
index  register  with  the  address  ofan  in¬ 
struction.  3.  The  address  used  for  the 
execution  of  an  instruction.  This  may 
differ  from  that  of  the  instruction  in 
storage. 


176 


offoctivo  byto  —  The  byte  actually  ac¬ 
cessed  in  an  operation  on  a  single  byte 
or  byte  string. 

offoctivo  byto  locotion  —  The  actual  stor¬ 
age  location  pointed  to  by  the  effective 
virtual  address  of  a  byte  addressing  in¬ 
struction. 

offoctivo  data  tronsfor  roto  —  See  data 
transfer  rate,  average. 

offoctivo  doublo  word — The  double 
word  actually  accessed  in  a  double-word 
operation. 

offoctivo  doublo-word  location  —  The  ac¬ 
tual  storage  location  pointed  to  by  the 
effective  virtual  address  of  a  double- 
word  addressing  instruction. 

offoctivo  half-word  —  The  half-word  actu¬ 
ally  accessed  in  a  half-word  operation. 

offoctivo  half-word  location  —  The  stor¬ 
age  location  pointed  to  by  the  effective 
virtual  address  of  a  half-word  address¬ 
ing  instruction. 

offoctivo  instruction  —  See  instruction, 
effective. 

offoctivo  oporond  oddross  —  An  address 
obtained  at  the  time  of  execution  by  the 
computer  to  give  the  actual  operand  ad¬ 
dress. 

offoctivo  spood  —  Speed  (less  than  rated) 
which  can  be  sustained  over  a  significant 
period  of  time  and  which  reflects  the 
slowing  effects  of  control  codes,  timing 
codes,  error  detection,  retransmission, 
tabbing,  hand  keying,  etc. 

offoctivo  tlmo  —  See  time,  effective. 

offoctivo  transmission  roto  —  Same  as  data- 
transfer  rate,  effective. 

offoctivo-tronsmission  spood  —  The  rate 
at  which  information  is  processed  by  a 
transmission  facility,  expressed  as  the 
average  rate  over  some  significant  time 
interval.  This  quantity  is  usually  ex¬ 
pressed  as  average  characters  per  unit 
of  time,  or  average  bits  per  unit  of  time. 

offoctivo  virtuol  oddross  —  The  virtual  ad¬ 
dress  value  after  only  indirect  address¬ 
ing  and/or  indexing  modifications  have 
been  accomplished,  but  before  memory 
mapping  is  performed. 

offoctivo  word  —  The  word  actually  ac¬ 
cessed  in  an  operation  on  a  single  word. 

offoctivo  word  location  —  The  storage  lo¬ 
cation  pointed  to  by  the  effective  virtual 
address  of  a  word-addressing  instruc¬ 
tion. 


EIA  int«rfac« 

EIA  iiit«ifcic«  —  A  set  of  signal  characteris¬ 
tics  (time  duration,  voltage,  and  cur¬ 
rent)  for  connection  of  terminals  to 
modem  units,  and  specific  physical  cou¬ 
pler  dimensions  specified  by  the  Elec¬ 
tronic  Industries  Association. 

EIA  Standoni  RS-232  B  or  C  —  This  is  a 
standardized  method  adopted  by  the 
Electronic  Industries  Association  to  en¬ 
sure  uniformity  of  interface  between 
data  communication  equipment  and 
data  processing  terminal  equipment.  It 
has  been  generally  acceptecTby  a  major¬ 
ity  of  manufacturers  of  data  transmis¬ 
sion  and  business  equipment. 

•ight  lovol  —  Any  teletypewriter  code  that 
utilizes  eight  impulses,  in  addition  to 
the  start  and  stop  impulses,  for  describ¬ 
ing  a  character. 

EITHER-OR  oporotion  —  Same  as  gate,  OR. 

olocfrical  impultot  —  The  signals  coming 
from  card  or  magnetic  tape  readers,  and 
other  similar  devices,  which  are  con¬ 
verted  into  the  code  used  by  the  com¬ 
puter  and  sent  to  the  computer  memory 
for  processing  or  storage. 

•l•ctr^caily  alf*rabl«  memory  —  A  memory 
device  whose  contents  can  be  revised 
with  electrical  signals. 

•l•ctrically  •rotabl#  ROM  (EEROM)  — 

An  EEROM  is  a  device  that  can  be 
erased  electrically  in  one  second.  It  can 
be  erased  and  reprogrammed  up  to  a 
million  times.  One  type  is  organized  as 
512  words  of  two  bits  per  word. 

•l•ctromogll•tic  commimicatlont  —  The 

electromagnetic-wave  conductor  is 
space  itself.  The  electromagnetic  fre¬ 
quencies  available  today  for  communi¬ 
cations  fall  into  two  categories:  Light- 
beam  (laser)  communication  above  the 
ehf  frequency  band,  and  nonlightbeam 
frequency  communications  in  or  below 
the  ehf  band.  The  latter  devices  include 
radio,  television,  and  radar  devices  cov¬ 
ering  the  frequency  spectrum  between 
the  vlf  and  ehf  bands.  More  elaborate 
translators  are  required  than  for  electri¬ 
cal  communications. 

•l•ctronlagll•tic  ddoy  iin«  —  A  delay  line 
whose  operation  is  based  on  the  time  of 
propagation  of  electromagnetic  waves 
through  distributed  or  lumped  capaci¬ 
tance  and  inductance. 

•(•ctroinagfi^tic  r«lay^ — An  electromag¬ 
netic  switching  device  having  multiple 
electrical  contacts  that  are  operated  by 
an  electrical  current  through  a  coil.  It  is 


•l•ctronic  dato-switching  •  •  • 

used  to  complete  electrical  circuits  with 
an  applied  control  current,  and  also  as 
a  mecnanical  binary  counter. 

•l•ctrom•chollicol  device  —  A  piece  of 
equipment  which  is  partially  electronic 
and  partially  mechanical  in  nature. 
While  the  central  processing  unit  is  a 
pure  electronic  device,  most  random  ac¬ 
cess  equipment  involves  moving  parts, 
and  are  therefore  electromechanical  de¬ 
vices. 

•l•ctrom•chanical  printer  —  A  machine  ca¬ 
pable  of  printing  characters  on  paper  by 
converting  electrical  signals  into  me¬ 
chanical  motion  (through  motors,  cams, 
levers,  linkages,  and  so  forth). 

•lectrenic  —  Pertaining  to  that  branch  of 
science  which  deals  with  the  motion, 
emission,  and  behavior  of  currents  of 
free  electrons,  especially  in  vacuum, 
gas,  or  phototubes  and  special  conduc¬ 
tors  or  semiconductors.  This  is  con¬ 
trasted  with  electric  which  pertains  to 
the  flow  of  electrons  in  metal  conduc¬ 
tors. 

•l•ctron^caliy  alt^rcibl*  ROM  (EAROM) 

—  Electronically  Alterable  Read  Only 
Memory.  This  is  a  type  of  memory  that 
is  similar  to  EROM  (erasable  ROM)  and 
RAM,  Random  Access  Memory.  EA- 
ROMs  are  nonvolatile  (like  ROMs)  but 
are  electrically  erasable  while  EROMs 
are  erasable  only  with  short  wavelength 
untraviolet  light.  EAROMs  can  be  writ¬ 
ten  into  with  standard  logic  levels,  while 
most  EROMs  require  special  equipment 
and  cannot  be  programmed  in  circuit. 
The  primary  difference  is  in  the  write 
cycle  of  about  500  nanoseconds  for  an 
EROM  and  the  much  slower  2  mi¬ 
croseconds  for  EAROM. 

•l•ctronic  dota-proc«tiing  tytt«iii  — 
1 .  A  machine  system  capable  of  receiv¬ 
ing,  storing,  operating  on,  and  record¬ 
ing  data  without  the  intermediate  use  of 
tabulating  cards,  and  which  also  pos¬ 
sesses  the  ability  to  store  internally  at 
least  some  instructions  for  data-proc- 
essing  operations,  and  the  means  for 
locating  and  controlling  access  to  data 
stored  internally.  2.  The  general  term 
used  to  define  a  system  for  data  process¬ 
ing  by  means  of  machines  utilizing  elec¬ 
tronic  circuitry  at  electronic  speed,  as 
opposed  to  electromechanical  equip¬ 
ment. 

•l•cfrollic  duto-iwitchiiig  c«iit«r,  automatic 

—  Same  as  automatic  data-switching 
center. 
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•lectronic  differential  analyzer 

electronic  differential  analyzer  —  A  form 
of  analog  computer  using  intercon¬ 
nected  electronic  integrators  to  solve 
differential  equations. 

electronic  library  —  A  general-purpose  li¬ 
brary  system  where  the  user  sits  at  a 
computer  terminal  and  calls  for  viewing 
on  his  crt  any  author,  title,  or  subject  in 
the  card  catalogue,  or  any  page  of  any 
book  in  the  library.  At  tne  press  of  a 
button  any  lines  or  pages  can  oe  printed 
for  him  to  take  home.  The  tremendous 
potential  of  the  electronic  library  can  be 
appreciated  if  one  realizes  the  materials 
of  several  libraries  may  become  availa¬ 
ble  to  millions  of  users  through  the  use 
of  computer  utilities. 

electronic  neuron  network  simulation  — 

The  study  and  duplication  of  neuron 
cells  and  networks  in  order  to  build 
multiple-purpose  systems  using  analo¬ 
gous  electronic  components.  Comput¬ 
ers  have  been  programmed  to  act  as 
neuron  system  simulators,  and  this  type 
of  research  holds  much  potential  for  tne 
future. 

electronics  —  A  branch  of  science  dealing 
with  the  motion,  emission,  and  behavi¬ 
our  of  currents  of  free  electrons  and 
certain  ions,  especially  those  in  vacuum 
tubes,  gas  tubes,  semiconductors,  and 
superconductors. 

electronic  scales  —  Various  microcomput¬ 
er-based  units  with  electronic  weighing 
indicators  that  handle  most  operations 
involved  in  static  weighing  and  simple 
batching.  Large  LED  displays  signify 
overcapacity,  motion,  minus  weights, 
and  zero  zone.  Some  instruments  can 
measure  in  either  pounds  or  kilograms. 
Some  models  accommodate  various 
types  of  weights,  identifications,  preset 
weight  control,  time  and  date  and 
related  information. 

electronic  statistical  machine  —  A  sorter 
which  can  print  and  add  data  while  sort¬ 
ing. 

electronic  stylus  —  A  penlike  device  which 
is  commonly  used  in  conjunction  with  a 
crt  (cathode-ray  tube)  for  inputting  or 
changing  information  under  program 
control.  The  electronic  stylus  is  often 
called  a  light  pen,  and  works  by  signal¬ 
ing  the  computer  with  an  electronic 
pulse.  The  computer  acts  on  these  sig¬ 
nals  and  can  change  the  configuration 
plotted  across  the  tube  face  or  perform 
other  operations  using  the  inputted 
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elemant,  anticoincidence 

data  according  to  previously  pro¬ 
grammed  instructions. 

electronic  switch  —  A  circuit  element  caus¬ 
ing  a  start  and  stop  action  or  a  switching 
action  electronically,  usually  at  high 
speeds. 

electronic  switching  system  (ESS)  — 

A  type  of  telephone  switching  system 
which  uses  a  special-purpose  stored 
program  digital  computer  to  direct  and 
control  the  switching  operation.  ESS 
permits  the  provision  of  custom  calling 
services  such  as  speed  dialing,  call  trans¬ 
fer,  three-way  calling,  etc. 

electronic  tutor  —  A  teaching  machine 
which  makes  use  of  instructions  in  the 
computer  to  help  each  student  achieve 
his  educational  goals.  Each  student 
communicates  with  the  computer  via  his 
own  terminal.  The  computer  will  be 
programmed  to  adjust  its  teaching  style 
automatically  to  the  needs  of  eacn  stu¬ 
dent,  and  each  student  will  progress  at 
his  own  pace,  independently  of  others. 
Bright  students  will  move  from  topic  to 
topic  rapidly,  while  slower  students  will 
be  carefully  tutored  and  given  extra 
practice  to  raise  them  to  the  desired 
achievement  levels. 

electrostatic  printer  —  A  device  for  print¬ 
ing  an  optical  image  on  paper,  in  which 
dark  and  light  areas  of  the  original  arc 
represented  by  electrostatically  charged 
and  uncharged  areas  on  the  paper.  I  he 
paper  is  dusted  with  particles  of  finely 
owdered  dry  ink,  and  the  particles  ad- 
cre  only  to  the  electrically  charged 
areas.  The  paper  with  ink  particles  is 
then  heated,  causing  the  ink  to  melt  and 
become  permanently  fixed  to  the  paper. 

electrostatic  storage  —  1 .  The  storage  of 
data  on  a  dielectric  surface,  such  as  the 
screen  of  a  cathode  ray  tube,  in  the  form 
of  the  presence  or  absence  of  spots 
bearing  electrostatic  charges  that  can 
persist  for  a  short  time  after  the  electro¬ 
static  charging  force  is  removed.  2.  A 
storage  device  which  uses  electric 
charges  to  represent  data. 

electrostatic  storage  tube  —  A  storage  de¬ 
vice  in  which  information  is  stored  in 
the  form  of  a  pattern  of  electric  charges. 
This  device  is  generally  a  crt. 

element — ^A  component  part. 

element,  AND  —  Same  as  gale,  AND. 

element,  anticoincidence  —  Same  as  gate, 
exclusive  OR. 


•l•lll•ntary  itftin 


•mbofMci  plat*  printar 


•lamaiitaiy  itain  —  In  ihe  COBOL  sysiem, 
a  data  item  containing  no  subordinate 
items. 

•laniant,  cod*  —  A  discrete  condition  or 
event  in  a  code,  such  as  a  stroke  in  a 
printed  character. 

*l*iii*nt,  combinotionol  logic  —  1 .  A  device 
having  at  least  one  output  channel  and 
two  or  more  input  channels,  all  charac¬ 
terized  by  discrete  states,  such  that  the 
state  of  each  output  channel  is  com¬ 
pletely  determined  by  the  contempo¬ 
raneous  states  of  the  input  channels.  2. 
A  logic  element  used  in  combinational 
logic. 

*l*m*iit,  data  —  A  specific  item  of  infor¬ 
mation  appearing  in  a  set  of  data;  e.g., 
in  the  following  set  of  data,  each  item  is 
a  data  element:  the  quantity  of  a  supply 
item  issued,  a  unit  rate,  an  amount,  and 
the  balance  of  stock  items  on  hand. 

*l*iii*iit,  dacition  —  See  decision  element. 

*l*in*nt,  d*lay  —  That  circuitry  or  elec¬ 
tronic  mechanism  that  accepts  data  tem¬ 
porarily  and  emits  the  same  data  after  a 
specific  interval. 

*l*iii*iit,  digit  d*lay  —  A  specific  delay  ele- 
rnent  that  introduces  a  delay  in  a  line  of 
signals  or  pulses  of  one  digit  period  du¬ 
ration. 

*l*in*iit,  *quival*nt-fo  —  Same  as  gate,  ex¬ 
clusive  NOR. 

*l*in*iit,  function  —  Same  as  element,  logi¬ 
cal. 

*l*in*nt,  logic  —  A  device  that  performs  a 
logic  function. 

olomont,  logicol  —  The  smallest  building 
block  in  a  computer  or  data-processing 
system  that  can  be  represented  by  logi¬ 
cal  operators  in  an  appropriate  system 
of  symbolic  logic.  Typical  logical  ele¬ 
ments  that  can  be  represented  as  opera¬ 
tors  in  a  suitable  symbolic  logic  are  the 
AND  gate  and  the  OR  gate. 

olomont,  mojority  docition  —  Same  as  gate, 
majority  decision. 

olomont,  HAND  —  Same  as  gate,  NAND. 

olomont,  nogation  —  Same  as  gate,  NOT. 

olomont,  nonoquivolont  —  Same  as  gate, 
exclusive  OR. 

olomont,  NOR  —  Same  as  gate,  NOR. 

olomont  NOT  —  Same  as  gate,  NOT. 

olomont,  NOT-AND  —  Same  as  gate, 
NAND. 

olomont,  OR  —  Same  as  gate,  OR. 


olomont,  soquontiol  —  A  device  having  at 
least  one  output  channel  and  one  or 
more  input  channels,  all  characterized 
by  discrete  states,  such  that  the  state  of 
each  output  channel  is  determined  by 
the  previous  states  of  the  input  chan¬ 
nels. 

olomont,  toquontial  logic  —  A  unit  or  de¬ 
vice  which  has  at  least  one  output  chan¬ 
nel  and  one  or  more  input  channels,  de¬ 
signed  so  that  the  state  of  each  output 
channel  is  determined  by  the  previous 
states  of  the  input  channels,  or  by  the 
previous  states  and  the  concurrent 
slates  of  the  input  channels, 
olomont,  start  —  The  first  element  of  a 
character  in  certain  serial  transmissions, 
used  to  permit  synchronization.  In  Bau¬ 
dot  leleiypewriier  operation,  it  is  one 
space  bit. 

olomont,  stop  —  The  last  element  of  a 
character  in  certain  serial  transmissions, 
used  to  ensure  recognition  of  next  start 
element. 

olomont,  throshold  —  A  device  capable  of 
performing  the  ihreshhold  logic  opera¬ 
tion.  This  operation  involves  the  gen¬ 
eral  case  of  a  special  majority  decision, 
olomont,  unit  —  Alphabetical  signal  ele¬ 
ment  having  a  duration  equal  to  the  unit 
interval  of  time. 

ollmination  factor  —  The  ratio  in  informa¬ 
tion  retrieval  obtained  by  dividing  the 
number  of  documents  that  have  not 
been  retrieved  by  the  total  number  of 
documents  contained  in  the  file, 
ollmination,  zoro  —  The  elimination  of  in¬ 
significant  zeros  (those  to  the  left  of  a 
quantity  in  a  field  or  word)  during  a 
printing  operation, 
olso,  OR  —  Same  as  gale,  OR. 
olso  rulo  —  A  catch-all  rule  in  decision  ta¬ 
bles  designed  to  handle  the  conditions 
not  covered  by  exact  and  explicit  rules; 
it  is  written  by  leaving  all  conditions 
blank.  Action  then  to  be  taken  may  be  to 
halt  processing,  note  the  condition,  or 
to  correct  the  situation  and  continue 
processing. 

omboddod  pointors  —  A  technique  for  im¬ 
plementing  associations  between  rec¬ 
ords  in  a  data  base  that  uses  space  in  the 
record  to  store  a  pointer,  as  opposed  to 
storing  pointers  in  some  other  data 
structure  or  using  some  other  means  to 
relate  the  information, 
omboiiod  plat*  prinfor  —  The  data  prepa¬ 
ration  device,  in  character  recognition, 
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emergency  twitch 


encoding  strip 


which  prints  through  the  paper  medium 
by  allowing  only  the  raised  character  to 
make  contact  with  the  printing  ribbon, 
emergency  switch  —  Switch  on  most  con¬ 
trol  panels  which  will  disconnect  all 
power  from  the  computer  system, 
emitter  —  A  device,  usually  used  on 
punch-card  machines,  to  give  timed 
pulses  at  regular  intervals  during  the 
machine  cycle. 

emitter,  character  —  An  electromechanical 
device  used  to  generate  and  emit,  in 
some  code,  pulse  groups  corresponding 
to  characters. 

emitter  pulse  —  Relating  to  a  punched 
card  machine,  one  of  the  group  of 
pulses  that  is  used  to  define  a  particular 
row  within  the  columns  of  a  card, 
empirical  —  Pertaining  to  a  statement  or 
formula  based  on  experience  or  experi¬ 
mental  evidence  rather  than  on  mathe¬ 
matical  or  theoretical  conclusions, 
empirical  documentation  —  See  documen¬ 
tation,  empirical. 

emulate  —  The  ability  of  one  system  to 
imitate  another,  with  the  imitating  sys¬ 
tem  accepting  the  same  data  anef  pro¬ 
gramming  and  achieving  the  same  re¬ 
sults  as  the  imitated  system,  but  possibly 
with  a  different  time  of  performance, 
emulation  —  Techniques  using  software 
or  microprogramming  in  which  one 
computer  is  made  to  behave  exactly  like 
anotner  computer;  i.e.,  the  emulating 
system  executes  programs  in  the  native 
machine  language  code  of  the  emulated 
system.  Emulation  is  generally  used  to 
minimize  the  impact  of  conversion  from 
one  computer  system  to  another,  and  is 
used  to  continue  the  use  of  production 
programs — as  opposed  to  “simulation” 
which  is  used  to  study  the  operational 
characteristics  of  anotner  (possibly  the¬ 
oretical)  system. 

•mulation,  ramofe  tarminal  —  Remote  ter¬ 
minal  emulation  is  a  computer  measure¬ 
ment  and  evaluation  technique  whereby 
the  teleprocessing  workload  imposed 
on  a  computer  system  is  emulated  by 
another  computer.  This  is  a  relatively 
recent  development  applicable  to 
benchmarking  and  tuning, 
emulation  festing  —  The  use  of  hardware 
or  software  to  generate  in  real-time  the 
expected  correct  output  responses  for 
comparison  to  the  DUT  (device  under 
test). 

emulotor  —  Hardware  built  into  a  com¬ 
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puter  causing  the  system  to  accept  cer¬ 
tain  software  programs  and  routines 
and  appear  as  if  it  were  another  system, 
such  as  7094  software  running  on  an 
IBM  360  computer  without  translation. 

emulator,  stand-alone  —  An  emulator 
whose  execution  is  not  controlled  by  a 
control  program;  it  docs  not  share  sys¬ 
tem  resources  with  other  programs  and 
excludes  all  other  jobs  from  the  com¬ 
puting  system  while  it  is  being  executed. 

enable  —  Restoration  of  a  suppressed  in¬ 
terrupt  feature. 

enobled  —  The  condition  of  an  interrupt 
level  wherein  the  level  is  not  inhibited 
from  advancing  from  the  waiting  state 
to  the  active  state,  except  for  priority 
considerations. 

enable  pulse  —  A  digit  pulse  which  aids 
the  write  pulse,  which  together  arc 
strong  enough  to  switch  the  magnetic 
cell. 

enabling  signal  —  A  means  of  allowing  an 
operation  to  take  place. 

encipher —  Same  as  encode. 

encode —  1.  To  apply  a  code,  frequently 
one  consisting  of  binary  numbers,  to 
represent  individual  characters  or 
groups  of  characters  in  a  message.  (Syn¬ 
onymous  with  encipher.)  2.  To  substi¬ 
tute  letters,  numbers,  or  characters, 
usually  to  intentionally  hide  the  mean¬ 
ing  of  the  message  except  to  certain  in¬ 
dividuals  who  know  the  enciphering 
scheme.  (Synonymous  with  encipher.) 

•ncodod  guostion  —  A  question  set  up  and 
encoded  in  a  form  appropriate  for  oper¬ 
ating,  programming,  or  conditioning  a 
searching  device. 

•ncodar  —  A  device  capable  of  translating 
from  one  method  of  expression  to  an¬ 
other  method  of  expression,  for  in¬ 
stance  in  translating  a  message,  “add 
the  contents  of  A  to  the  contents  of  B,” 
into  a  series  of  binary  digits.  (Con¬ 
trasted  with  decoder  and  clarified  by 
matrix.) 

•ncoder,  axcaption-itam  —  The  exception- 
item  encoder  offers  the  final  link  in 
banking’s  total  automation  chain.  Pro¬ 
viding  “point  of  entry”  encoding  before 
documents  enter  a  bank’s  paper  flow, 
the  unit  eliminates  costly  disruption 
caused  by  nonencoded  items  in  a  bank’s 
automated  system. 

•ncoding  strip  —  On  bank  checks,  the  area 
in  which  magnetic  ink  will  be  deposited 
to  represent  characters. 
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end  —  a  statement  used  to  indicate  the 
hysical  end  of  the  source  program, 
his  statement  is  used  in  both  FOR- 
I  RAN  and  Assembler  language. 

•nd-around  carry  —  The  bit  carried  over 
from  the  high-order  to  the  low-order 
position. 

ond-oroynd  shift  —  See  shift,  circular. 

•nd  dato  symbol  —  The  representation  in¬ 
dicating  that  no  more  data  will  follow 
this  symbol. 

•nd  distortion  —  End  distortion  of  start- 
stop  teletypewriter  signals  is  the  shifting 
of  the  end  of  all  marking  pulses  from 
their  proper  positions  in  relation  to  the 
beginning  of  the  start  pulse. 

ending  file  label  —  The  gummed  paper 
containing  a  description  of  the  file  con¬ 
tent,  which  usually  appears  at  the  end  of 
each  file  and  then  only  once. 

ending  tape  label  —  I’he  gummed  label 
describing  the  tape  contents  which  fol¬ 
low  all  other  data  on  the  tape. 

end  instrument  —  A  device  that  is  con¬ 
nected  to  one  terminal  of  a  loop  and  is 
capable  of  converting  usable  intelli¬ 
gence  into  electrical  signals,  or  vice 
versa.  It  includes  all  generating,  signal¬ 
converting  and  loop-terminating  de¬ 
vices  employed  at  the  transmitting  and¬ 
/or  receiving  location. 

end,  leading  —  That  particular  end  of  a 
wire,  tape,  ribbon,  line,  or  document 
that  is  processed  first. 

•nd,  logical  leading  —  If  the  magnetic  tape 
has  been  recorded  in  reverse  order  from 
that  required  for  decoding,  the  first  end 
of  the  tape  for  the  decoefing  process  is 
termed  the  logical  leading  end  as  con¬ 
trasted  to  the  regular  leading  end. 

end  mark  —  A  code  or  signal  that  indicates 
termination  of  a  unit  of  information. 

•nd  of  data  —  The  signal  that  is  read  or 
enerated  when  the  final  record  of  a  file 
as  been  read  or  written. 

•nd-of-flle  —  I .  Automatic  procedures  to 
handle  tapes  when  the  end  of  an  input 
or  output  tape  is  reached.  A  reflective 
spot,  called  a  record  mark,  is  placed  on 
the  physical  end  of  the  tape  to  signal  the 
end.  2.  Termination  or  point  of  comple¬ 
tion  of  a  quantity  of  data.  End  of  file 
marks  are  used  to  indicate  this  point. 
(Synonymous  with  EOF.) 

•nd-of-file  indicator  —  A  device  associated 
with  each  input  and  output  unit  that 


makes  an  end  of  file  condition  known  to 
the  routine  and  operator  controlling  the 
computer. 

end-of-file  mark  —  A  code  that  signals  the 
last  record  of  a  file  has  been  read. 

end-of-flle  ipot  —  An  area  used  on  the 
tape  to  signal  the  end  of  the  file. 

end  of  line  —  A  machine  code  character 
which  indicates  the  end  or  termination 
of  a  group  of  records. 

•nd-of-loop  code  —  See  code,  end-of-loop. 

•nd-of-mettoge  —  Fhe  specific  set  of  char¬ 
acters  that  indicates  the  termination  of  a 
message. 

end-of-mettage  charocter  —  See  charac¬ 
ter,  end-of-message. 

end-of-record  word  —  Fhe  last  word  of  a 
record  on  tape.  It  has  a  unique  bit  config¬ 
uration  and  may  be  used  to  define  the 
end  of  a  record  in  memory. 

end-of-tope  morker  —  See  marker,  end-of- 
tape. 

•nd-of-fope  or  end-of-flle  routines  — 

Such  a  routine  is  part  of  a  tape  system’s 
program  and  is  executed  when  the  last 
record  on  a  reel  has  been  read  and  pro¬ 
cessed.  It  should  update  the  control  to¬ 
tals  found  in  the  tape  label  or  trailer 
record,  balance  and  record  the  record 
count  and  any  other  control  totals,  re¬ 
wind  the  tape,  and  perform  any  neces¬ 
sary  instruction  modification. 

•nd-of-fape  warning  —  A  visible  magnetic 
strip  on  magnetic  tape  which  indicates 
that  a  few  feet,  oftentimes  five,  of  the 
tape  remain  available. 

endorser  —  A  particular  feature  now  al¬ 
most  standard  on  most  magnetic-ink 
character  readers  (MICRs)  which  is  an 
endorsement  record  of  each  bank  after 
the  document  has  been  read. 

•nd  printing  —  The  conversion  of 
punched  information  into  bold  printing 
across  the  end  of  the  card  simultane¬ 
ously  with  gang  punching,  summary 
punching,  reproducing,  or  mark-sensed 
punching.  Tnis  is  similar  to  interpret¬ 
ing,  and  makes  possible  a  quick  refer¬ 
ence  to  the  card. 

•nd,  trailing  —  The  last  end  of  a  wire, 
tape,  ribbon,  or  other  item  that  is  pro¬ 
cessed. 

•nergixer  —  A  test  system  or  program  de¬ 
signed  for  a  device  such  as  memory, 
disk,  tape,  and  so  on  to  detect  malfunc¬ 
tions  prior  to  use. 
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•ngiviMring  improv«iii«iit 

•ngin««ring  iinprov«iii«iit  time  —  See  engi¬ 
neering  time. 

•ngin««ring  Hm«  —  I'he  total  machine 
down  lime  necessary  for  routine  testing, 
good  or  bad,  for  machine  servicing  due 
to  breakdowns,  or  for  preventive  servic¬ 
ing  measures;  e.g.,  block  tube  changes, 
rhis  includes  all  lest  lime,  good  or  bad, 
following  breakdown  and  subsequent 
repair  or  preventive  servicing.  (Synony¬ 
mous  with  servicing  time.) 

English,  ruly  —  A  form  of  English  in  which 
every  word  has  one  and  only  one  con¬ 
ceptual  meaning  and  each  concept  has 
one  and  only  one  word  to  describe  it. 
This  is  a  hypothetical  language  based 
on  English  that  complies  uniformly  to  a 
definite  set  of  rules,  without  exceptions. 

ENIAC  —  The  electronic  numerical  inte¬ 
grator  and  calculator  which  was  devel¬ 
oped  in  World  War  11  at  the  University 
of  Pennsylvania.  I'his  computer  is 
represented  by  many  historians  to  be 
the  first  all  electronic  computer.  It  con¬ 
tained  over  18,000  vacuum  tubes  and 
continued  to  operate  until  1955. 

•fitity  —  An  item  about  which  information 
is  stored.  An  entity  may  be  tangible  or 
intangible,  such  as  an  employee,  a  part, 
a  place,  or  an  event.  An  entity  is  further 
defined  by  attributes,  the  characteristics 
of  the  entities,  such  as  the  first-name, 
last-name,  and  age  of  an  employee. 

•ntify  iii^ntifler  —  In  data  base  files  usu¬ 
ally  at  least  one  attribute  will  be  defined 
to  disallow  redundant  values  in  its  cor¬ 
responding  data  file.  An  example  would 
be  an  employee  number  in  a  personnel 
file.  Thus,  even  though  two  employees 
(entities)  may  have  the  same  name,  the 
records  that  track  their  personnel  infor¬ 
mation  will  be  uniquely  identifiable. 
This  attribute  is  the  entity  identifier. 

•ntranc*  —  The  position  where  the  con¬ 
trol  sequence  begins  or  transfers  into  a 
program  or  subroutine. 

•ntropy  —  1 .  The  measure  of  unavailable 
energy  in  a  system.  2.  The  unavailable 
information  in  a  set  of  documents.  3.  An 
inactive  or  static  condition  (total  en¬ 
tropy). 

•ntry  —  1 .  An  input  received  from  a  termi¬ 
nal  device.  On  receipt,  an  entry  is  placed 
by  a  control  program  in  an  entry  block 
whose  address  is  inserted  in  a  list  of  en¬ 
tries  awaiting  processing.  2.  A  notation 
written  in  a  stub  of  a  row  or  in  a  cell  of 
a  decision  table.  Any  row  must  be  in  the 
form  of  either  a  limited  entry  or  an  ex- 
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•ntry,  r«inot«  job 

tended  entry.  3.  A  statement  in  a  pro¬ 
gramming  system.  In  general  each  entry 
IS  written  on  one  line  of  a  coding  form 
and  punched  on  one  card,  although 
some  systems  permit  a  single  entry  to 
overflow  several  cards.  4.  A  member  of 
a  list. 

•ntry  and  inquiry,  koyboord  —  A  tech¬ 
nique  whereby  the  entry  into  and  the 
interrogation  of  the  contents  of  a  com- 
uier’s  storage  may  be  initiated  at  a  key- 
oard. 

•ntry  block  —  A  block  of  main-memory 
storage  assigned  on  receipt  of  each 
entry  into  a  system  and  associated  with 
that  entry  throughout  its  life  in  the  sys¬ 
tem. 

•ntry  conditions  —  Various  languages  or 
specific  conventions  of  computer  cen¬ 
ters  designate  unique  enirv  conditions. 
1  hey  are  so  specified  (often  attached 
with  tape  to  the  computer  or  entry  de¬ 
vice)  and  are  in  effect  a  special  subrou¬ 
tine  or  addresses  of  locations  of  op¬ 
erands,  and  links  or  clock  signals. 

•ntry,  data  —  The  writing,  reading,  or 
posting  to  a  coding  form  or  to  a  termi¬ 
nal  or  processing  medium,  of  informa¬ 
tion  or  instructions,  i.e.,  a  datum  or  item 
which  is  usuallv  entered  on  one  line,  a 
single  entity  of  processing. 

•ntry  instruction  —  Usually  the  first  in¬ 
struction  to  be  executed  in  a  subroutine, 
i.e.,  it  may  have  several  different  entry 
points  each  of  which  corresponds  to  a 
different  function  of  the  subroutine. 

•ntry,  pag^  —  The  point,  in  flowchart 
symbols,  where  the  flowline  continues 
from  a  previous  page,  due  to  space  limi¬ 
tations  on  the  original  or  previous  page. 

•ntry  point  —  1 .  Most  subroutines  have 
specific  points  or  places  where  control 
can  be  transferred  and  re-entered.  The 
entry  point  usuallv  corresponds  to  a 
new  or  different  function  to  be  per¬ 
formed.  2.  Usually  the  first  instruction 
to  be  executed  in  a  subroutine  or  as  part 
of  the  entry  conditions  for  specific  com¬ 
puters  or  installations.  Various  subrou¬ 
tines  may  have  a  number  of  different 
entry  points  corresponding  to  different 
programs,  subroutines,  or  their  func¬ 
tions.  When  an  instruction  of  a  subrou¬ 
tine  designates  a  place  or  point  for  re¬ 
entering,  it  becomes  the  re-entry  point 
of  the  major  program. 

•ntry,  r^mot^  job  —  The  inputting  of  the 
Job  information  to  the  main  computing 
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system  from  a  remote  device.  Fre¬ 
quently  abbreviated  RJE. 

entry  time  —  The  time  when  control  is 
transferred  from  the  supervisory  to  the 
application  program. 

entry  unit,  remote  —  An  input  device,  fre- 
uently  a  remote  terminal,  located  at  a 
istance  from  the  central  computer. 
Commonly  abbreviated  REU. 

envelope  —  A  byte  augmented  by  a  num¬ 
ber  of  additional  bits  which  are  required 
for  the  operation  of  the  data  network. 
These  additional  bits  can  be  control  ad¬ 
dress  information  or  error  checking 
control. 

environment  division,  COBOL  —  See 

COBOL  environment  division. 

EOF  (end-of-file)  —  Termination  or  point 
of  completion  of  a  quantity  of  data.  End- 
of-file  marks  are  used  to  indicate  this 
point. 

EOT  (end  of  transmission)  —  This  indi¬ 
cates  the  end  of  a  transmission,  which 
may  include  one  or  more  messages,  and 
resets  all  stations  on  the  line  to  control 
mode  (unless  it  erroneously  occurs 
within  a  transmission  block). 

epitome  —  A  concise  summary  of  a  docu¬ 
ment. 

EPROM  —  An  electrically  programmable 
ROM  suited  for  high  performance  mi¬ 
crocomputer  systems  where  fast  turn¬ 
around  IS  important  for  system  program 
development  and  for  small  volumes  of 
identical  programs  in  production  sys¬ 
tems. 

equality  circuit  —  Same  as  gate,  AND. 

equality  gate  —  Same  as  gate,  exclusive 
NOR. 

equality  unit  —  Same  as  gate,  exclusive 
NOR. 

equalization  —  The  process  of  reducing 
frequency  and/or  phase  distortion  of  a 
circuit  by  the  introduction  of  networks 
to  compensate  for  the  difference  in  at¬ 
tenuation  and/or  time  delay  at  the  vari¬ 
ous  frequencies  in  the  transmission 
band. 

equalizer  —  A  modem  or  peripheral  de¬ 
vice  designed  to  compensate  for  un¬ 
desired  levels  of  signal  strength. 

equalizer,  delay  —  A  corrective  network 
that  is  designed  to  make  the  phase  delay 
or  envelope  delay  of  a  circuit  or  system 
substantially  constant  over  a  desired 
frequency  range. 

equal-zero  indicator  —  An  internal  com¬ 


puter-indicator  component  which  sig¬ 
nals  “on”  if  the  result  of  an  arithmetic 
computation  is  zero. 

equation,  linear  —  An  equation  whose 
left-hand  side  and  right-hand  side  are 
both  linear  functions  of  the  variables. 
Such  an  equation  can  always  be  put  in 
the  form  f(x,  y,  z,  .  .  .  )  =  <i,  where  f  is 
a  linear  function  and  C  is  a  constant, 
equations,  independent  —  A  set  of  equa¬ 
tions  none  of  which  can  be  expressed  as 
a  linear  combination  of  the  others.  With 
linear  equations,  the  condition  for  inde¬ 
pendence  is  that  the  matrix  (coefficient 
columns)  shall  be  nonsingular  or, 
equivalently,  have  rank  equal  to  the 
number  of  equations, 
equation  solver  —  A  calculating  device, 
usually  analog,  that  solves  systems  of 
linear  simultaneous  nondifferential 
equations  or  determines  the  roots  of 
polynomials,  or  both, 
equipment,  auxiliary  —  The  peripheral 
equipment  or  devices  not  in  cfirect  com¬ 
munication  with  the  central  processing 
unit  of  a  computer. 

equipment  compatibility  —  The  character¬ 
istic  of  computers  by  which  one  com¬ 
puter  may  accept  ana  process  data  pre¬ 
pared  by  another  computer  without 
conversion  or  code  modification, 
equipment,  conventional  —  That  equip¬ 
ment  which  is  generally  considered  to 
be  part  of  the  computer  system  but 
which  is  not  specifically  part  of  the  com¬ 
puter  itself.  Various  card  handling  de¬ 
vices,  tape  handlers,  disk  units,  if  not 
built  in  to  the  main  frame  or  wired  in 
would  be  conventional  equipment, 
equipment,  conversion  —  The  equipment 
that  is  capable  of  transposing  or  tran¬ 
scribing  tne  information  from  one  type 
of  data-processing  medium  to  render  it 
acceptaole  as  input  to  another  type  of 
processing  medium. 

equipment,  doto  terminal  —  The  modem, 
device,  or  unit  at  either  end  of  a  data 
communication  channel,  line,  station, 
or  link. 

equipment,  data-transmission  —  The  com¬ 
munications  equipment  used  in  direct 
support  of  data-processing  equipment, 
equipment,  delayed-output  —  The  equip¬ 
ment  that  removes  the  data  from  the 
system  after  processing  has  been  comp¬ 
leted  or  while  in  process, 
equipment,  duplex  —  See  duplex  equip¬ 
ment. 
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•quipiii«iit  failur« 


•ratable  storage 


equipment  foilure  —  A  fault  in  the  equip- 
ment,  excluding  all  external  factors, 
that  prevents  the  accomplishment  of  a 
scheduled  job. 

equipment,  high-performance  —  Equip¬ 
ment  having  sufficiently  exacting  char¬ 
acteristics  to  permit  its  use  in  trunk  or 
link  circuits. 

equipment,  input  —  1 .  The  equipment 
used  for  transferring  data  and  instruc¬ 
tions  into  an  automatic  data-processing 
system.  2.  The  equipment  bv  which  an 
operator  transcribes  original  data  and 
instructions  to  a  medium  that  may  be 
used  in  an  automatic  data-processing 
system. 

equipment,  low-performance  —  Equip¬ 
ment  having  insufficient  characteristics 
to  permit  its  use  in  trunk  or  link  circuits. 
Such  equipment  may  be  employed  in 
subscriber  line  circuits  whenever  it 
meets  the  line  circuit  requirements. 

equipment,  off-line  —  The  peripheral 
equipment  or  devices  not  in  direct  com¬ 
munication  with  the  central  processing 
unit  of  a  computer.  (Synonymous  with 
auxiliary  equipment.) 

equipment,  on-line  —  Descriptive  of  a  sys¬ 
tem  and  of  the  peripheral  equipment  or 
devices  in  a  system  in  which  the  opera¬ 
tion  of  such  equipment  is  under  control 
of  the  central  processing  unit.  Its  infor¬ 
mation  reflecting  current  activity  is  in¬ 
troduced  into  the  data-processing  sys¬ 
tem  as  soon  as  it  occurs.  Thus,  directly 
in-line  with  the  main  flow  of  transaction 
■processing.  (Svnonymous  with  in-line 
processing  and  on-line  processing.) 

equipment,  on-premiiet-ttondby  —  A  du¬ 
plicate  set  of  computer  system  devices 
located  nearby,  available  for  perform¬ 
ance  of  operations  in  the  event  of  equip¬ 
ment  failures  and  as  regards  time  sensi¬ 
tive  functions  or  requirements. 

equipment,  output  —  The  equipment  used 
for  transferring  information  out  of  a 
computer. 

equipment,  peripheral  —  The  auxiliary 
machines  that  may  be  placed  under  the 
control  of  the  central  computer.  Exam¬ 
ples  of  this  are  card  readers,  card 
unches,  magnetic-tape  feeds,  and 
igh-speed  printers.  Peripheral  equip¬ 
ment  may  be  used  on-line  or  off-line  de¬ 
pending  upon  computer  design,  job  re¬ 
quirements  and  economics.  (Clarified 
by  automatic  data-processing  equip¬ 
ment  and  off-line  equipment.) 
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equipment,  remote  —  Those  units  or 
modules  of  apparatus  which  perform 
prescribed  functions  remote  or  distant 
from  the  main  computer. 

equipment,  remote-control  —  The  for¬ 
mulating  and  reformulating  apparatus 
used  for  performing  a  prescribed  func¬ 
tion  or  functions  at  a  distance  by  electri¬ 
cal  means. 

equipment,  ttondby — ^Automatic  data- 
processing  equipment  that  is  not  in  use 
and  that  is  available  in  emergencies, 
such  as  machine  breakdowns  or  cases  of 
overload. 

equipment,  terminal  —  Data  source  or  data 
sink  equipment  such  as  teletypewriters 
for  input  terminals  and  cathode-ray 
tube  screens  for  output. 

equipment,  trantmittion  —  That  large 
class  of  equipment,  considered  peripn- 
eral  to  the  computing  equipment,  which 
communicates  data  rather  than  comput¬ 
ing  or  processing. 

equivalence  —  A  logical  operator  having 
the  property  that  if  P  is  a  statement,  Q, 
is  a  statement,  R  is  a  statement, . . .,  then 
the  equivalence  of  P,  R,  .  .  .,  is  true 
if  and  only  if  all  statements  are  true  or 
all  statements  are  false,  false  otherwise. 

equivalence  element  —  Same  as  gate,  ex¬ 
clusive  NOR. 

equivalence  gate  —  Same  as  gate,  exclu¬ 
sive  NOR. 

equivalent  binary  digits  —  The  number  of 
binary  digits  required  to  express  a  num¬ 
ber  in  another  base  with  the  same  preci¬ 
sion;  e.g.,  approximately  SVs  binary  di¬ 
gits  are  required  to  express  in  binary 
form  each  digit  of  a  decimal  number. 
For  the  case  of  coded  decimal  notation, 
the  number  of  binary  digits  required  is 
usually  4  times  the  number  of  decimal 
digits. 

equivalent,  symbolic  —  A  determination 
of  a  combination  or  pattern  of  meaning¬ 
ful  coding,  i.e.,  using  punched  holes, 
magnetic  spots,  etc. 

•quivalent-to  element  —  Same  as  gate,  ex¬ 
clusive  NOR. 

equivocation  —  The  measure  of  the  differ¬ 
ence  between  the  received  and  transmit¬ 
ted  messages  over  a  channel. 

•rosobility  —  The  ease  of  removing  a 
printed  image,  in  character  recognition, 
w  ithout  impairing  the  surface  of  the  me¬ 
dium. 

•rosoble  storage  —  1 .  A  storage  medium 


•rot« 


error  correction,  programmer 


that  can  be  erased  and  reused  repeat¬ 
edly,  e.g..  magnetic-drum  storage.  2.  A 
storage  device  whose  data  can  be  al¬ 
tered  during  the  course  of  a  computa¬ 
tion,  e.g.,  magnetic  tape,  drum,  and 
cores.  3.  An  area  of  storage  used  for 
temporary  storage. 

oroio  —  To  replace  all  the  binary  digits  in 
a  storage  device  by  binary  zeros.  In  a 
binary  computer,  erasing  is  equivalent 
to  clearing.  In  a  coded-decimal  com¬ 
puter  where  the  pulse  code  for  decimal 
zero  may  contain  binary  ones,  cleanng 
leaves  decimal  zero  while  erasing  leaves 
all-zero  pulse  codes. 

•rota  charactar  —  See  character,  erase. 

•rota  haad  —  A  device  on  a  magnetic  tape 
drive  whose  sole  function  is  to  erase 
previous  information  prior  to  writing 
new  information. 

•rotar,  bulk  —  A  device  which  erases  or 
destroys  the  magnetic  information  on  a 
reel  of  tape  without  removing  the  tape 
from  the  reel. 

•rasura,  tap«  —  A  process  by  which  a  sig¬ 
nal  recorded  on  a  tape  is  removed  and 
the  tape  made  ready  for  re-recording. 

EROM  (•l•ctr^colly  aratobla  raod  only 
momory)  —  A  specific  type  of  ROM  that 
can  be  programmed  electrically.  The 
unique  feature  is  that  it  retains  data 
even  with  the  power  disconnected  but 
can  be  erased  by  exposure  to  short 
wavelength  ultraviolet  light,  and  may  be 
reprogrammed  many  times. 

•rror  —  1 .  The  general  term  referring  to 
any  deviation  of  a  computed  or  a  mea¬ 
sured  quantity  from  the  theoretically 
correct  or  true  value.  2.  The  part  of  the 
error  due  to  a  particular  identifiable 
cause,  e.g.,  a  truncation  error,  or  a 
rounding  error.  In  a  restricted  sense, 
that  deviation  due  to  unavoidable  ran¬ 
dom  disturbances,  or  to  the  use  of  finite 
approximations  to  what  is  defined  by  an 
infinite  series.  (Contrasted  with  mis¬ 
take.)  3.  The  amount  of  loss  of  precision 
in  a  quantity;  the  difference  between  an 
accurate  quantity  and  its  calculated  ap¬ 
proximation;  errors  occur  in  numerical 
methods;  mistakes  occur  in  program¬ 
ming,  coding,  data  transcription,  and 
operating;  malfunctions  occur  in  comput¬ 
ers  and  are  due  to  physical  limitations 
on  the  properties  of  materials;  the  diff¬ 
erential  margin  by  which  a  controlled 
unit  deviates  from  its  target  value. 

•rror,  abiolut«  —  The  magnitude  of  the 
error  disregarding  the  algebraic  sign, 


or,  if  a  vectorial  error,  disregarding  its 
direction. 

•rror,  balancing  —  See  balancing  error, 
•rror  burst  —  A  group  of  bits  that  has  two 
successive  erroneous  bits  always  sepa¬ 
rated  by  less  than  a  given  number  (X)  of 
correct  bits.  Note:  the  last  erroneous  bit 
in  a  burst  and  the  first  erroneous  bit  in 
the  following  burst  are  accordingly  sep¬ 
arated  by  X  correct  bits  or  more.  Fhe 
number  X  should  be  specified  when  de¬ 
scribing  an  error  burst. 

•rror,  call  —  T  oo  many  subroutines  have 
been  called  by  the  program.  A  maxi¬ 
mum  of  fifty  subroutines  may  be  called 
by  an  object  program  (some  comput¬ 
ers). 

•rror  choroctor  —  See  character,  error, 
•rror  chocking  and  rocovory  —  Parity  is 
computed  or  checked  on  all  references 
to  central  store.  If  a  parity  error  occurs, 
the  computer  will  interrupt  to  the 
proper  location,  an  alarm  will  sound, 
and  the  appropriate  fault  lights  will  be 
flashed  on  the  operator’s  console.  For 
all  real-time  applications,  the  system 
will  attempt  to  recover.  Once  the  com¬ 
puter  has  satisfactorily  recovered,  the 
system  will  continue  normal  operation 
(some  systems). 

•rror-chacking  coda  —  See  code,  error¬ 
checking. 

•rror  coda  —  1 .  A  specific  character  that 
may  be  punched  into  a  card  or  tape  to 
indicate  that  a  conscious  error  was  made 
in  the  associated  block  of  data.  Ma¬ 
chines  reading  the  error  code  may  be 
rogrammed  to  throw  out  the  entire 
lock  automatically.  2.  Illegal  control 
code  on  a  binary  card. 

•rror,  composition  —  Errors  of  composi¬ 
tion  and  consistency  are  detected  as 
soon  as  the  user  enters  the  offending 
statement.  He  may  immediately  substi¬ 
tute  a  correct  statement. 

•rror-corroefing  codo  —  See  code,  error- 
correcting. 

•rror  corroction,  outomotic  —  A  technique, 
usually  requiring  the  use  of  special 
codes  and/or  automatic  retransmission, 
w  hich  detects  and  corrects  errors  occur¬ 
ring  in  transmission.  The  degree  of  cor¬ 
rection  depends  upon  coding  and 
equipment  configuration. 

•rror  corroction,  progrommor  —  When  an 
error  is  detected  from  the  results  of  a 
program,  the  programmer  may  cause  a 
print-out  whicn  traces  step-by-step,  the 
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operation  of  the  program  on  actual 
data,  or  he  may  cause  a  program  dump 
for  analysis  and  correction. 

error-correction  routine  —  A  series  of  com¬ 
puter  instructions  programmed  to  cor¬ 
rect  a  detected  error  condition. 

error  correction  (transmission)  —  Blocks  of 
data  containing  transmission  errors  can 
be  retransmitted  correctly.  Such  re¬ 
transmission  is  immediate  and  fully  au¬ 
tomatic. 

error,  data  —  A  deviation  from  correct¬ 
ness  in  data,  usually  an  error,  that  oc¬ 
curred  prior  to  processing  the  data. 

error-detecting  and  feedback  system  — 

A  system  employing  an  error-detecting 
code  and  so  arranged  that  a  signal  de¬ 
tected  as  being  in  error  automatically 
initiates  a  request  for  retransmission  of 
the  correct  signal. 

error-detecting  code  —  See  code,  error¬ 
detecting. 

error-detecting  system  —  A  system  em¬ 
ploying  an  error  detecting  code  and  so 
arranged  that  any  signal  detected  as 
being  in  error  is  (a)  eiuier  deleted  from 
the  data  delivered  to  the  data  sink,  in 
some  cases  with  an  indication  that  such 
deletion  has  taken  place,  or  (b)  deliv¬ 
ered  to  the  data  sink,  together  with  an 
indication  that  it  has  been  detected  as 
being  in  error. 

orror  detection,  automatic  —  See  error  cor¬ 
rection,  automatic. 

error-detection  routine  —  A  routine  used 
to  detect  if  an  error  has  occurred,  usu¬ 
ally  without  special  provision  to  find  or 
indicate  its  location. 

error  detection  (transmission)  —  Trans¬ 
mission  errors  are  detected  by  parity 
and  long  (channel)  checks. 

error  diagnostics  —  An  erroneous  state¬ 
ment  is  printed  with  the  erroneous  part 
of  the  statement  clearly  marked.  The 
entire  statement  is  processed,  even 
when  an  error  has  been  detected,  when¬ 
ever  possible.  Some  compilers  will  con¬ 
tinue  to  the  end  of  the  program.  Thus, 
complete  error  diagnostics  may  be  ob¬ 
tained  in  one  compilation.  The  errors 
are  listed  on  the  same  device  as  the 
source-language  listing. 

error  diagnostics,  time  sharing  —  See  time 
sharing,  error  diagnostics. 

error  dump,  priority  —  The  dumping  onto 
tape,  etc.,  by  a  priority  program  of  infor¬ 
mation  in  storage,  so  that  the  cause  of 
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an  equipment  or  program  error  inter¬ 
rupt  may  be  assessed  oy  the  analysts. 

error,  dynamic  —  The  error,  or  part  of  an 
error,  related  to  frequency,  such  as  the 
inadequate  dynamic  response  of  some 
computing  device  or  unit.  Similar  to 
drift  error. 

error,  externol  —  A  file  mark  has  been 
read  or  end-of-tape  has  been  sensed 
during  a  loading  operation. 

error,  illegal  control-message  —  A  control 
message  has  been  read  that  is  not 
defined.  If  the  message  is  typed  in,  it 
may  be  retyped.  Otherwise,  only  the 
compile  or  assemble  phase  of  the  job  is 
processed  and  a  job  error  is  given. 

orror,  inhoront  —  The  error  in  the  initial 
values,  especially  the  error  inherited 
from  the  previous  steps  in  the  step-by- 
step  integration.  This  error  coula  also 
be  the  error  introduced  by  the  inability 
to  make  exact  measurements  of  physical 
quantities. 

orror,  inhoritod  —  An  error  in  quantities, 
carried  over  from  a  previous  operation, 
that  serves  as  an  initial  step  in  a  step-by- 
step  set  of  operations. 

orror  intorrupts  —  Special  interrupts  are 
provided  in  response  to  certain  error 
conditions  within  the  central  computer. 
These  may  come  as  a  result  of  a  pro¬ 
gramming  fault  (e.g.,  illegal  instruction, 
arithmetic  overflow),  a  store  fault  (par¬ 
ity  error)  or  an  executive  system  viola¬ 
tion  (attempt  to  leave  the  locked-in  area 
or  violation  of  guard  mode).  These 
faults  have  special  interrupt  locations  in 
central  store  and  are  usecl  by  the  execu¬ 
tive  system  to  take  remedial  or  terminat¬ 
ing  action  when  they  are  encountered. 

orror  inforrupf  (time  sharing)  —  See  time 
sharing,  interrupt  capability. 

error,  loading  —  The  error  found  in  the 
output  of  the  computer  which  came 
about  as  a  result  of  a  change  in  value  of 
the  load  which  was  supplied. 

error,  loading-location  misuse  —  A  load¬ 
ing-location  specification  was  made  but 
no  load  or  execute  was  specified.  The 
loading  location  specified  was  not 
within  the  available  range  of  memory. 
The  loading  location  is  assigned  as  the 
first  available  location. 

error,  machine  —  A  deviation  from  correct 
data  due  to  an  equipment  failure. 

error,  marginal  —  Such  errors  irregularly 
occur  in  tapes,  and  most  often  disap- 
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pear  simply  because  the  writing  is  done 
over  a  slightly  different  section  of  tapes. 

error,  mark-track  —  A  mark- track  error  in¬ 
dicates  that  during  the  course  of  the 
previous  block  transfer  a  data-parity 
error  was  detected,  or  one  or  more  bits 
have  been  picked  up  or  dropped  out 
from  either  the  timing  track  or  tne  mark 
track. 

error,  motching  —  An  error  due  to  inac¬ 
curacy  in  pairing  passive  components. 

error  messoges  —  Messages  developed  by 
the  program  to  designate  a  variety  of 
error  types. 

error,  missing  —  Subroutines  called  by  the 
program  were  not  found  in  the  library. 
The  names  of  the  missing  subroutines 
are  also  outputs. 

error,  no-job  definition  —  The  job  did  not 

contain  a  Job-definition  control  card 
and  could  not  be  processed. 

error,  overfiow  —  A  floating-point  arith¬ 
metic  operation  resulted  in  an  overflow 
condition. 

error,  parity  —  Indicates  that  during  the 
course  of  the  previous  block  transfer  of 
data  a  parity  error  was  detected,  or  one 
or  more  bits  have  never  been  picked  up 
or  dropped  out  from  either  tne  timing 
track  or  the  mark  track. 

error,  progrom  —  A  mistake  made  in  the 
program  code  by  the  programmer,  key- 
puncher,  or  a  machine-language  com¬ 
piler  or  assembler. 

error,  propagoted  —  An  error  occurring  in 
a  previous  operation  that  spreads 
through  and  influences  later  operations 
and  results. 

error,  quiet  —  These  are  errors  that  occur 
in  manual-mechanical  systems  and  are 
corrected  by  competent  people  close  to 
the  system  before  they  spread  through¬ 
out  tne  process  or  system. 

error  range —  1.  The  range  of  all  possible 
values  of  the  error  of  a  particular  Quan¬ 
tity.  2.  The  difference  between  the  high¬ 
est  and  the  lowest  of  these  values. 

error,  ronge-of-balonce —  1.  A  range  of 
error  in  which  the  maximum  and  mini¬ 
mum  possible  errors  are  opposite  in 
sign  and  equal  in  magnitude.  2.  A  range 
of  error  in  which  the  average  value  is 
zero. 

error  rate  —  The  total  amount  of  informa¬ 
tion  in  error,  due  to  the  transmission 
media,  divided  by  the  total  amount  of 
information  received. 


error  rote,  residual  —  The  ratio  of  the 
number  of  bits,  unit  elements,  charac¬ 
ters,  and  blocks  incorrectly  received  but 
undetected  or  uncorrected  by  the  error- 
control  equipment,  to  the  total  number 
that  are  sent. 

error,  relotive  —  A  ratio  of  the  error  to  the 
value  of  the  quantity  which  contains  the 
error,  as  contrastea  to  absolute  error, 
error,  resolution  —  An  error  due  to  or 
caused  by  the  inability  of  a  computing 
unit  to  demonstrate  changes  of  a  vari¬ 
able  smaller  than  a  given  increment, 
error,  rounding  —  The  error  resulting 
from  rounding  off  a  Quantity  by  deleting 
the  less  significant  digits  and  applying 
some  rule  of  correction  to  the  part  re¬ 
tained.  For  instance,  0.2751  can  be 
rounded  to  0.275  with  a  rounding  error 
of  0.0001.  (Synonymous  with  round-off 
error,  and  contrasted  with  truncation 
error.) 

error,  round-off  —  The  error  resulting 
from  deleting  the  less  significant  digit  or 
digits  of  a  quantity  anoi  applying  some 
rule  of  correction  to  the  part  retained, 
error  routine  —  An  error  routine  provides 
a  means  of  automatically  initiating  cor¬ 
rective  action  when  errors  occur,  such 
as  tape  read  and  write,  or  disk  seek, 
read,  and  write.  It  is  executed  after  the 
programmed  check  establishes  an  error. 
The  error  routine  should  cause  the  op¬ 
eration  to  be  performed  at  least  one 
more  time  (in  some  cases  several).  If  the 
error  persists,  processing  is  interrupted 
and  tne  condition  is  signaled  on  the 
console.  The  operator’s  instruction 
manual  should  include  procedures  for 
correction  and  resumption  of  process¬ 
ing. 

•rrorf,  altaring  —  Internal  machine  gener¬ 
ated  errors  resulting  from  incorrect 
data  transfer  within  the  machine. 

•rrart,  cafattrephic  —  When  so  many  er¬ 
rors  have  occurred  that  no  more  useful 
diagnostic  information  can  be  pro¬ 
duced,  terminate  the  compilation, 
•rrorf,  complotonotf  —  Errors  of  com¬ 
pleteness  are  discovered  when  the  user 
signifies  that  his  program  is  complete  by 
entering  the  END  statement.  Some  er¬ 
rors  (e.g.,  invalid  subscript  value,  refer¬ 
ence  to  an  undefined  variable,  arithme¬ 
tic  spills,  etc.)  can  be  detected  only 
during  execution.  In  this  case,  after  a 
display  of  the  error  condition  and  its 
location,  execution  is  interrupted  and 
the  terminal  reverts  to  READY  status. 
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The  user  then  either  immediately  cor¬ 
rects  his  error  or  proceeds  with  the  rest 
of  his  program. 

errors,  completeness  (remote-computing 
system)  —  Errors  of  completeness  are 
detected  after  the  user  nas  indicated 
that  his  program  is  complete.  All  such 
errors  are  then  extracted  and  immedi¬ 
ately  displayed  at  the  terminal  in  a  se¬ 
quential  list.  When  all  the  errors  have 
been  listed,  the  user  can  then  individu¬ 
ally  correct  or  disregard  them  before 
initiating  the  execution  of  his  com¬ 
pleted  program.  Any  disregarded  er¬ 
rors,  when  redetected  during  execution, 
are  considered  as  execution  errors. 

orrors,  composition  (romoto  computing  sys¬ 
tem) —  Typographical  errors,  viola¬ 
tions  of  specified  forms  of  statements 
and  misuse  of  variable  names  (e.g.,  in¬ 
correct  punctuation,  mixed-mode  ex¬ 
pressions,  undeclared  arrays,  etc.).  Er¬ 
rors  of  composition  are  detected  as 
soon  as  the  user  enters  the  offending 
statement.  The  system  rejects  the 
offending  statement,  and  the  user  can 
immediately  substitute  a  correct  state¬ 
ment. 

errors,  consistency  (remote-computing  sys¬ 
tem)  —  Most  errors  of  consistency  are 
detected  as  soon  as  the  user  enters  the 
offending  statement.  (They  may  be  of 
inconsistent  statements  or  format.)  The 
system  rejects  the  offending  statement 
and  the  user  can  immediately  substitute 
a  correct  statement.  However,  some  er¬ 
rors  of  consistency  are  not  immediately 
detected.  The  errors  are  handled  in  the 
same  manner  as  errors  of  completeness 
and  should  be  considered  as  such. 

orrors,  corroctoblo  —  CPU  will  try  to  cor¬ 
rect  the  error,  print  an  explanatory  mes¬ 
sage  and  continue  the  compilation. 

orror,  soloct  —  Signifies  that  a  tape  trans¬ 
port  unit  select  error  has  occurred,  such 
as  more  than  one  transport  in  the  sys¬ 
tem  has  been  assigned  the  same  select 
code  or  that  no  transport  has  been  as¬ 
signed  the  programmed  select  code. 

orror,  toquonco  —  A  card  is  out  of  se¬ 
quence  with  an  object  program. 

orrors,  oxocution  (romoto-computing  sys- 
tom)  —  An  execution  error  of  a  pro¬ 
gram  statement  causes  an  immediate 
execution  interrupt  at  the  point  at  which 
the  error  is  encountered.  The  error  is 
extracted  and  displayed  at  the  terminal. 
The  user  may  then  correct  the  error  and 
resume  the  execution  of  his  program.  If 
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the  user  chooses  to  ignore  the  error  and 
continue  the  execution,  he  may  do  so. 

For  all  syntactic  errors,  the  diagnostic 
message  is  specific  (in  that  the  variable 
in  error  is  named  or  the  column  where 
the  error  occurred  is  specified)  and 
often  tutorial  in  suggesting  the  proce¬ 
dure  for  obtaining  correct  results. 

«rror  signal  —  1 .  A  signal  whose  magni¬ 
tude  and  sign  are  used  to  correct  the 
alignment  between  the  controlling  and 
the  controlled  elements  of  an  automatic 
control  device.  2.  Relating  to  closed 
loops,  that  specific  signal  resulting  from 
subtracting  a  particular  return  signal 
from  its  corresponding  input  signal, 
error,  single  —  An  erroneous  bit, 
preceded  and  followed  by  at  least  one 
correct  bit. 

errors,  instrumentation  —  Where  input 
into  a  system  is  directly  from  instru¬ 
ments  such  as  pressure  gauges,  limit 
checks  are  imposed  to  prevent  in¬ 
strumentation  errors.  If  these  limits  are 
violated,  control  may  be  assumed  by  a 
violation  subroutine  for  immediate  cor¬ 
rective  action. 

orrors,  intormittont  —  The  sporadic  or  in¬ 
termittent  equipment  error  which  is 
difficult  to  detect  as  the  fault  may  not 
occur  when  the  diagnostics  arc  run. 
orror,  sixo  —  Occurs  when  the  number  of 
positions  to  the  left  of  the  assumed  deci¬ 
mal  point  exceeds  the  corresponding 
positions  in  the  COBOL  data-name 
field. 

orrors,  oporator  —  Errors  made  by  the  ter¬ 
minal  operator. 

orrors,  procautionary  —  CPU  prints  warn¬ 
ing  message  and  continues  compilation, 
orrors,  scanning  —  Scanning  errors  are 
said  to  be  precluded  by  an  error-scan¬ 
ning  format  that  uses  five  rows  of  bar 
codes  and  several  columns  of  correction 
codes.  This  makes  defacement  or  incor¬ 
rect  reading  virtually  impossible,  and 
the  control  codes  also  help  regenerate 
partially  obliterated  data, 
orrors,  somantic  (romoto  computing  sys- 
tom)  —  Semantic  errors  are  concerned 
with  the  meaning  or  intent  of  the  pro¬ 
grammer  and  arc  his  responsibility. 
However,  he  is  provided  with  an  exten¬ 
sive  set  of  debugging  aids  that  allow  him 
to  manipulate  portions  of  a  program 
when  in  search  of  errors  in  logic  and 
analysis. 

orrors,  solid  —  An  error  that  always  occurs 
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•rrort,  static 

when  a  particular  piece  of  equipment  is 
used. 

orrors,  static  —  An  error  that  is  indepen¬ 
dent  of  the  time  variable,  as  contrasted 
with  dynamic  error,  which  depends  on 
frequency. 

orrors,  syntactic  —  Syntactic  errors  are 
considered  the  responsibility  of  the  sys¬ 
tem  and  are  further  categorized  as  fol¬ 
lows: 

Composition — ^T^ographical  errors, 
violations  of  specified  form  of  state¬ 
ments,  and  misuse  of  variable  names 
(e.g.,  incorrect  punctuation,  mixed¬ 
mode  expressions,  undeclared  arrays, 
etc.). 

Consistency — Statements  that  are 
correctly  composed  but  conflict  with 
other  statements  (e.g.,  conflicting  de¬ 
claratives,  illegal  statement  ending  a 
DO  range,  failure  to  follow  each  trans¬ 
fer  statement  with  a  numbered  state¬ 
ment,  etc.). 

Completeness — Programs  that  are  in¬ 
complete  (e.g.,  transfers  to  nonexistent 
statement  numbers,  improper  DO  nest¬ 
ing,  illegal  transfer  into  the  range  of  a 
DO  loop,  etc.). 

errors,  tape  (read  or  write)  —  In  reading 
or  writing  a  tape,  quite  commonlv  the 
machine  will  detect  an  error,  ancf  one 
which  will  quite  possibly  not  appear 
again  if  reacting  or  writing  is  repeated 
on  the  same  spot.  V^arious  recovery  rou¬ 
tines  are  usea  to  correct  tape  errors  in 
most  operations. 

errors,  tronsient  —  A  one-time  nonrepeat- 
able  error. 

errors,  tronsmlsslon  —  Such  errors  are 
safeguarded  by  a  dual  pulse  code  that 
effectively  transmits  the  signals  and 
their  complements  for  a  double  check 
on  accuracy  of  message. 

errors,  uncorrectable  —  If  intent  of  pro¬ 
grammer  cannot  be  determined,  the 
CPU  prints  a  diagnostic  message,  re¬ 
jects  tne  clause  or  statement  and  contin¬ 
ues  compilation. 

error  tope  —  A  special  tape  developed  and 
used  for  writing  out  errors  in  order  to 
correct  them  by  study  and  analysis  after 
printing. 

error,  timing  —  The  program  was  not  able 
to  keep  pace  with  the  tape  transfer  rate, 
or  a  new  motion  or  select  command  was 
issued  before  the  previous  command 
was  completely  executed. 

error,  truncation^ — The  error  resulting 


from  the  use  of  only  a  finite  number  of 
terms  of  an  infinite  series,  or  from  the 
approximation  of  operations  in  the  in¬ 
finitesimal  calculus  by  operations  in  the 
calculus  of  finite  differences.  It  is  fre- 
quentlv  convenient  to  define  truncation 
error,  by  exclusion,  as  any  error  gener¬ 
ated  in  a  computation  not  due  to  round¬ 
ing,  initial  conditions,  or  mistakes.  A 
truncation  error  would  thus  be  that  de¬ 
viation  of  a  computed  quantity  from  the 
theoretically  correct  value  that  would  be 
present  even  in  the  hypothetical  situa¬ 
tion  in  which  no  mistakes  were  made,  all 
iven  data  were  exact,  there  was  no  in- 
erited  error,  and  infinitely  many  digits 
were  retained  in  all  calculations.  (Con¬ 
trasted  with  rounding  error.) 
error,  unbalanced  —  Those  errors  or  sets 
of  error  values  in  which  the  maximum 
and  minimum  are  not  opposite  in  sign 
and  equal  in  magnitude,  as  contrasted 
to  balanced  errors;  i.e.,  the  average  of 
all  the  error  values  is  not  zero, 
error,  usage  —  If  prior  to  a  job  definition 
of  compile  or  assemble  an  equipment 
usage  is  declared  with  a  usage  control, 
this  error  is  printed.  The  job  will  pro¬ 
ceed  normally. 

error,  visual  representation  —  See  visual 
error  representation, 
escape  —  The  departure  from  one  code 
or  language  to  another  code  or  lan¬ 
guage,  i.e.,  the  withdrawal  from  existing 
pattern. 

escape  cede  —  A  code  combination  that 
causes  the  terminal  equipment  to  recog¬ 
nize  all  subseq^uent  cocie  combinations 
as  having  a  different  or  alternate  mean¬ 
ing  to  their  normal  representation.  Ibe 
FIGS-LTRS  shift  codes  in  five-level  svs- 
tems  are  forms  of  escape  codes.  Also 
known  as  alternate  mode  codes. 

•scape,  general  —  The  withdrawal  from 
one  of  two  or  more  possible  alphabets 
or  data  sets.  Usually  the  character  im¬ 
mediately  following  the  escape  charac¬ 
ter  identifies  which  alphabet  is  in  force, 
escape,  locking  —  That  escape  from  one 
alphabet  in  which  all  characters  follow'- 
ing  the  escape  character  will  be  from  the 
alternative  alphabet,  much  like  shifting 
while  typing. 

•scape,  nonlocking  —  A  particular  escape 
in  which  a  specified  number  of  charac¬ 
ters,  following  the  escape  character,  arc 
to  be  from  the  alternative  alphabet,  sim¬ 
ilar  to  pressing  the  shift  key  for  one  let¬ 
ter  on  a  typewriter. 
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ESC,  •icap«  character  —  1 .  A  control  char¬ 
acter  to  signal  a  change  in  the  meaning 
of  one  or  more  of  the  characters  that 
follow  it.  2.  A  data  communications 
term  representing  the  use  of  a  control 
character  which,  when  combined  with 
one  or  more  succeeding  characters, 
forms  an  escape  sequence  and  the  de¬ 
velopment  of  additional  data  communi¬ 
cations  control  operations. 

ESS  —  An  abbreviation  for  Electronic 
Switching  System.  A  stored  program 
communications  system  developed  by 
Bell  Laboratories.  It  is  a  common  car¬ 
rier  communications  switching  system 
that  uses  solid-state  devices  and  other 
computer-type  equipment  and  princi¬ 
ples  in  its  operation. 

•valuation  ond  review  technique,  program 

—  See  program  evaluation  and  review 
technique  (Pert). 

•voluotion,  doto  —  The  examination  and 
analysis  of  data  to  make  an  assessment 
of  its  inherent  meaning,  probable  accu¬ 
racy,  relevancy,  and  relation  to  given 
situations  or  context. 

•valuation,  performonce  —  The  analysis  in 
terms  of  initial  objectives  and  estimates, 
and  usually  made  on-site,  of  accom¬ 
plishments  using  an  automatic  data- 
processing  system,  to  provide  informa¬ 
tion  on  operating  experience  and  to 
identify  required  corrective  actions. 

even-odd  check  —  See  check  digit,  parity. 

even  pority  —  See  check  digit,  parity. 

even  pority  check  —  See  check,  even  par¬ 
ity. 

•vent  —  An  occasion  or  action  that  causes 
data  to  affect  the  contents  of  the  files  of 
a  business,  e.g.,  purchases,  shipments, 
sales,  returns,  etc. 

•vent  chain  —  The  series  of  actions  that 
result  from  an  initial  event.  An  example 
is  order  processing,  inventory  adjust¬ 
ment,  shipping  document  preparation, 
etc.,  resulting  from  a  sale. 

•vent,  file  —  A  single-file  access,  either 
reading  or  writing.  The  processing  of  an 
action  usually  requires  one  or  more  file 
events. 

•vent-sensing  cord  —  Typical  card  com¬ 
pares  digital  input  witn  reference  data 
stored  on  card.  A  service  request  is  gen¬ 
erated  when  data  sets  do  not  match.  An¬ 
other  type  generates  a  service  request 
on  positive  and/or  negative  transitions 
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of  any  of  12  input  lines  and  stores  the 
event. 

exceed  capacity  —  The  generating  of  a 
word  or  number,  the  magnitude  or 
length  of  which  is  too  great  or  too  small 
to  be  represented  by  the  computer,  such 
as  in  an  attempt  to  divide  by  zero. 

except  gate  —  A  gate  developed  due  to 
the  presence  of  a  pulse  in  one  or  more 
input  lines  and  the  absence  of  a  pulse  in 
one  or  more  input  lines. 

exception-item  encoder  —  See  encoder,  ex¬ 
ception-item. 

exception-principle  system  —  An  informa¬ 
tion  system  or  data-processing  system 
that  reports  on  situations  only  when  ac¬ 
tual  results  differ  from  planned  results. 
When  results  occur  within  a  normal 
range  they  are  not  reported. 

exception  reporting  —  A  record  of  depar¬ 
tures  from  the  expected  or  norm.  Often 
times,  maximum  or  minimum  limits  are 
the  set  parameters  and  the  normal 
range  lies  within  these  end  numbers  or 
expectations.  Reports  that  have  results 
which  exceed  these  parameters  become 
the  basis  for  an  exception  reporting  out¬ 
put. 

exception  scheduling  routine  —  When 

messages  or  situations  occur  that  re¬ 
quire  exceptional  action,  the  exception 
scheduling  routine  separates  them  from 
the  norm^  scheduling  loops  or  routine. 
The  exception  action  is  performed  and 
the  system  returns  to  its  normal  routine. 

excess-three  code  —  See  code,  excess- 
three. 

exchange  —  To  interchange  the  contents 
of  two  storage  devices  or  locations. 

exchange,  automatic  —  An  exchange  in 
which  communication  between  suoscri- 
bers  is  effected,  without  the  interven¬ 
tion  of  an  operator,  by  means  of  devices 
set  in  operation  by  the  originating  sub¬ 
scriber’s  instrument. 

exchange  buffering  —  A  technique  for  in- 
put/outpui  buffering  which  prevents  or 
avoids  tne  internal  movement  of  data. 
Buffers  are  either  filled,  empty,  or  ac¬ 
tively  in  use,  bv  an  input/outpui  device. 
Exchange  buffering  relates  to  distinct 
areas  set  aside  for  work  and  for  buffer¬ 
ing. 

exchange,  central-office  —  The  place 
where  a  communication  common  car¬ 
rier  locates  the  equipment  which  inter¬ 
connects  incoming  subscribers  and  cir¬ 
cuits. 


exchange  device  .  .  . 


execution  time 


exchange  device,  remote  computing  sys¬ 
tem —  The  exchange  device  controls 
the  flow  of  information  between  the 
computer  and  the  terminals.  Characters 
typed  at  the  terminals  are  sent  to  the 
computer  one  line  at  a  time  via  the  ex¬ 
change  device.  The  computer  returns 
an  answer  to  the  exchange  device, 
which,  in  turn,  sends  it  to  the  proper 
terminal.  The  exchange  device  allows 
each  terminal  to  send  or  receive  data 
independent  of  all  other  terminals. 

exchange,  dial  —  An  exchange  where  all 
subscribers  originate  their  calls  by  dial¬ 
ing. 

exchange  instruction  —  An  instruction  to 
replace  the  contents  of  one  register  (or 
set  of  registers)  with  the  contents  of  an¬ 
other  and  vice  versa. 

exchange,  manual  —  An  exchange  where 
calls  are  routed  by  an  operator. 

exchange,  message  —  A  device  placed  be¬ 
tween  a  communication  line  and  a  com¬ 
puter  in  order  to  take  care  of  certain 
communication  functions  and  thereby 
free  the  computer  for  other  work. 

exchange,  storage  —  Same  as  memory  ex¬ 
change. 

exclusive  NOR  gate  —  See  gate,  exclusive 
NOR. 

exclusive  OR  —  A  Boolean  logic  operation 
performed  between  specihed  registers 
on  a  bit-by-bit  basis.  A  logic  one  is  left 
in  the  results  register  if  either  bit  in  any 
bit  position  of  either  register  is  a  one.  A 
logic  zero  is  left  if  both  are  a  logic  one 
or  both  are  a  logic  zero. 

exclusive  OR  function  A  logic  operation 
in  which  the  result  is  logically  true  when 
only  one  input  function  is  true,  and  false 
when  both  inputs  are  true  or  false. 

exclusive  OR,  logicol  —  Same  as  gate,  ex¬ 
clusive  OR. 

exclusive  segments  —  See  segments,  ex¬ 
clusive. 

execute  —  To  carry  out  an  instruction  or 
perform  a  routine.  To  interpret  a  ma¬ 
chine  instruction  and  perform  the  in¬ 
dicated  operation(s)  on  the  operand(s) 
specified. 

execute  cycle  —  The  portion  of  the  opera¬ 
tional  sequence  of  a  computer  when  the 
actions  required  to  perform  an  instruc¬ 
tion  are  actually  accomplished.  Occurs 
after  a  “fetch”  cycle  has  obtained  an  in¬ 
struction  from  memory. 

execute  phase  —  I .  The  part  of  the  com¬ 


puter  operating  cycle  wherein  a  com¬ 
mand  in  the  program  register  is  carried 
out  upon  the  address  indicated.  2.  The 
act  of  performing  a  command. 

execution  —  The  processes  which  are  per¬ 
formed  by  computer  devices  and  cir¬ 
cuitry  which  accomplish  a  particular  in¬ 
struction  or  design. 

execution  cycle  —  That  portion  of  a  ma¬ 
chine  cycle  during  which  the  actual  exe¬ 
cution  of  the  instruction  takes  place. 
Some  operations  (e.g.,  divide,  multiply) 
may  need  a  large  number  of  these  oper¬ 
ation  cycles  to  complete  the  operation, 
and  the  normal  instruction/operation 
alternation  will  be  held  up  during  this 
time.  Also  called  operation  cycle. 

oxecution-orror  dotection  —  Detection 
concerned  with  those  errors  detected 
during  the  execution  of  the  user’s  pro¬ 
gram.  They  include  errors  that  are  de¬ 
tectable  only  during  program  execution 
(e.g.,  invalid  subscript  value,  reference 
to  an  undefined  variable,  arithmetic 
spills,  etc.)  along  with  those  errors  of 
completeness  detected  because  either 
(1)  they  were  disregarded  by  the  user 
when  previously  detected  or  (2)  they 
were  not  detected  in  the  first  place  be¬ 
cause  the  user  did  not  indicate  that  his 
program  was  completed. 

oxecution  orrort,  ramote-computing  — 
See  errors,  execution  (remote-comput¬ 
ing  system). 

execution,  interpretive  —  Permits  reten¬ 
tion  of  all  of  the  information  contained 
in  the  user’s  original  source  statements, 
thereby  making  source-language 
debugging  possible.  Interpretive  execu¬ 
tion,  plus  multiprogramming,  make  the 
conversational  mode  of  operation  a 
practical  reality. 

execution,  looping  —  See  looping  execu¬ 
tion. 

execution  of  an  instruction  —  The  set  of 

elementary  steps  carried  out  by  the 
computer  to  produce  the  result  spe¬ 
cified  by  the  operation  code  of  the  in¬ 
struction. 

execution  path  —  The  principal  course  or 
line  of  direction  taken  by  a  computer  in 
the  execution  of  a  routine,  directed  by 
the  logic  of  the  program  and  the  nature 
of  the  data. 

execution  time  —  1 .  The  sum  total  of  the 
amount  of  time  required  to  complete  a 
given  command.  2.  The  portion  of  an 
instruction  cycle  during  which  the  ac- 
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lual  work  is  performed  or  operation  ex¬ 
ecuted,  i.e.,  the  time  required  to  decode 
and  perform  an  instruction.  (Synony¬ 
mous  with  instruction  time.) 

•X0cutiv«  capability,  mass-ttoraga  — 

See  storage,  mass  (executive). 

•X0cutiv0  command  —  A  command  to  the 
executive  program  to  run  a  subsystem 
or  symbiont. 

•x«cutiv0  communicationt  —  Provides  for 
all  communication  between  the  operat¬ 
ing  programs  and  the  computer  opera¬ 
tor,  and  between  the  executive  system 
and  the  computer  operator.  These  com¬ 
munications  take  place  via  the  computer 
keyboard  and  the  on-line  typewriter. 
This  function  includes  the  interpreta¬ 
tion  of  all  keyboard  inputs  addressed  to 
the  executive  system  and  the  transfer  of 
control  to  the  section  of  the  executive  to 
which  the  input  pertains. 

•x«cutiv«  control  logic,  multiprogramming 

—  The  specific  system  is  a  multipro¬ 
gram  processor  and,  to  initiate  or  pre¬ 
serve  a  true  multiprogramming  envi¬ 
ronment,  the  executive  system  must  be 
in  corrmlete  control  of  the  total  system. 
Therefore,  it  is  necessary  that  the  sys¬ 
tem  contain  sufficient  control  circuitry 
to  effectively  and  economically  maintain 
this  control. 

The  multiprogramming  capabilities 
of  the  system  are  based  upon  guard 
mode  operation,  the  setting  aside  of 
certain  instructions,  registers,  and  stor¬ 
age  locations  for  the  exclusive  use  of  the 
executive  system,  assuring  maximum 
protection  against  the  interaction  of  un¬ 
related  programs. 

•x«cufiv0  control,  multiprogromming  — 

Multiprogramming  permits  many  jobs 
into  tne  computer  at  the  same  time — 
routine  jobs,  high-priority  real-time 
jobs,  or  special  jobs — without  any  in¬ 
creased  load  on  the  programmer.  The 
system  keeps  all  programs  isolated  from 
one  another,  preventing  the  uninten¬ 
tional  mixing  of  “apples  and  oranges.” 
The  executive  routine  keeps  the  proces¬ 
sor  constantly  computing  on  work,  con¬ 
stantly  turning  out  answers  to  prob¬ 
lems.  There  is  no  central  processor  in 
the  traditional  sense  of  the  word.  In¬ 
stead,  the  separate  and  combined  func¬ 
tions  of  three  modules — processor, 
memory,  and  controller — perform  the 
work  oi  the  conventional  central  proces¬ 
sor.  The  system  is  memory-oriented, 
not  processor-oriented.  This  means 
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that  data  bvpasses  the  processor  if  it 
isn’t  needed  there,  keeping  the  proces¬ 
sor  free  for  productive  work. 

•xocutivo  control  iystom^ — See  executive 
system  control. 

oxecutivo  control,  utility  routinoi  —  Utility 
routines  are  contained  as  an  integral 
part  of  the  system.  These  are  programs 
that  are  useful  for  data  conversion,  edit¬ 
ing,  etc.  A  description  of  the  individual 
utility  routines  provided  with  the  system 
is  given  in  the  individual  write-ups  of 
the  utility  routines.  Utility  routines  are 
loaded  and  executed  from  the  master 
file  by  an  executive  control  statement. 
Frequently  used  object  programs  may 
be  added  to  the  system  as  utility  rou¬ 
tines.  Fhese  programs  may  then  be 
called  through  from  the  executive  mas¬ 
ter  file. 

•xocutivo  dock  —  A  deck  of  punched  cards 
containing  executive  programs,  rou¬ 
tines,  ancl  subroutines. 

•xocutivo  diagnostic  systom  —  A  compre¬ 
hensive  diagnostic  system  is  available 
within  the  executive  system  to  aid  the 
check  out  of  user  programs.  Both  allo¬ 
cation  time  and  compilation  or  assem¬ 
bly  time  commands  are  available  to  trig- 
er  snapshot  dumps.  Postmortem 
umps  are  also  available  through  the 
executive  control  statement. 

•xocutivo  dumping  —  See  dumping,  execu¬ 
tive. 

•xocutivo  facilitios  assignmont  —  Availa¬ 
ble  facilities  and  their  disposition  are  in¬ 
dicated  to  the  system  as  system  genera¬ 
tion  time;  therefore,  the  executive 
system  assigns  these  facilities,  as  needed 
and  as  available,  to  fulfill  the  facilities 
requirements  of  all  runs.  The  executive 
system  maintains  and  continually  up¬ 
dates  inventory  tables  that  reflect  what 
facilities  are  available  for  assignment, 
and  which  runs  are  using  the  currently 
unavailable  facilities. 

•xocutivo  guard  modo  —  Guard  mode 
prevents  programs  from  executing  any 
of  a  set  OI  instructions  reserved  for  the 
executive.  It  also  protects  certain  loca¬ 
tions  reserved  for  executive  operations. 

•xocutivo  instruction  —  Similar  to  supervi¬ 
sory  instruction,  this  instruction  is  de¬ 
signed  and  used  to  control  the  opera¬ 
tion  or  execution  of  other  routines  or 
programs. 

•xocutivo  program  —  Same  as  executive 
routine. 
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•x«€utiv«,  r«al-tiiii«  —  The  executive  sys¬ 
tem  is  also  designed  to  interface  with 
programs  which  have  real-time  require¬ 
ments.  The  standard  communication 
subsystem,  together  with  efficient 
scheduling  and  interrupt  processing 
features  of  the  executive  system,  pro¬ 
vides  an  environment  satisfactory  for 
any  real-time  program. 

•xecutivtt,  rttiident  —  The  section  of  the 
supervisory  program  that  is  always 
located  in  main  memory.  The  resident 
executive  is  a  permanent  resident  of 
main  memory. 

•x«cufiv«  routine  —  1 .  The  coordinating, 
directing,  or  modifying  routine  that 
controls  the  operations  of  other  rou¬ 
tines  or  programs.  2.  A  routine  that  con¬ 
trols  loading  and  relocation  of  routines 
and  in  some  cases  makes  use  of  instruc¬ 
tions  which  are  unknown  to  the  general 
programmer.  Effectively,  an  executive 
routine  is  part  of  the  machine  itself. 
(Synonymous  with  monitor  routine,  su¬ 
pervisory  routine,  and  supervisory  pro¬ 
gram.) 

•x«cutiv«  schsduitt  moint«nan€«  —  The 

acceptance  of  job  requests  from  an  ex¬ 
ternal  medium  and  the  inclusion  of 
these  requests  in  a  job  reouest  schedule. 
Executive  will  reference  tne  job-request 
schedule  to  determine  the  next  job  to  be 
initiated.  Previously  submitted  requests 
may  be  deleted. 

•x*€utive  supervisor  —  The  supervisor  is 
the  executive-system  component  that 
controls  the  sequencing,  setup,  and  exe¬ 
cution  of  all  runs  entering  the  com¬ 
puter.  It  is  designed  to  control  the  exe¬ 
cution  of  an  unlimited  number  of 
programs  in  a  multiprogramming  envi¬ 
ronment,  while  allowing  each  program 
to  be  unaffected  by  the  coexistence  of 
other  programs.  The  supervisor  con¬ 
tains  three  levels  of  scheduling — coarse 
scheduling,  dynamic  allocation,  and 
CPU  dispatching.  Runs  entering  are 
sorted  into  information  files,  and  these 
files  are  used  by  the  supervisor  for  run 
scheduling  and  processing.  Control 
statements  for  each  run  are  retrieved 
and  scanned  bv  the  control  command 
interpreter  to  facilitate  the  selection  of 
runs  for  setup  by  the  coarse  scheduler. 

•xucutivu  tytfuin  —  1 .  An  integrated  col¬ 
lection  of  service  routines  for  supervis¬ 
ing  the  seouencing  of  programs  by  a 
computer.  Operating  systems  may  per¬ 
form  debugging,  input/output,  ac¬ 


counting,  compilation,  and  storage- 
assignment  tasks.  (Synonymous  with 
monitor  system.)  2.  A  fully  integrated 
system  that  provides  for  concurrent  op¬ 
eration  of  multiple  programs,  plus  in¬ 
put/output,  plus  real-time  control  of  a 
complete,  on-demand  computer  net¬ 
work.  The  executive  system  also  pro¬ 
vides  for  automatic  logging,  simultane¬ 
ously  establishing  an  automatic  and 
economical  computer-accounting  sys¬ 
tem  and  simplifying  its  maintenance. 

•xucutivu  syitum  control  —  Primary  con¬ 
trol  of  the  executive  system  is  by  control 
information  fed  to  the  system  by  one  or 
more  input  devices  which  may  be  either 
on-line  or  at  various  remote  sites.  This 
control  information  is  similar  in  nature 
to  present  control  card  operations,  but 
allows  additional  flexibility  and  stand¬ 
ardization. 

•xucutivu  systuni  routine  —  A  routine  that 
automatically  accomplishes  the  execu¬ 
tion  of  program  runs  in  compliance  with 
a  predetermined  computer  schedule.  In 
this  capacity,  the  executive  routine  ex¬ 
tracts  the  programs  that  are  to  be  ex¬ 
ecuted,  positions  them  in  their  operat¬ 
ing  locations,  assigns  input/output 
peripheral  equipment,  provides  for  the 
time  sharing  of  several  programs  run¬ 
ning  concurrently,  and  provides  special 
checking  features  for  the  job  programs. 

•xocutivo  systom  ufilifiot  —  Included 
within  the  utilities  section  of  the  execu¬ 
tive  system  are  diagnostic  routines,  pro¬ 
gram  file  manipulation  routines,  file 
utility  routines,  and  cooperative  rou¬ 
tines  for  aiding  the  user  in  performing 
such  functions  as  reading  cards,  prin¬ 
ting  line  images  on  a  printer,  transfer¬ 
ring  files  from  device  to  device,  and  car¬ 
rying  out  housekeeping  junctions 
required  for  file-residence  on  mass- 
storage  devices. 

•xucufivu  turniinotion  —  The  normal  or 
abnormal  termination  of  an  operating 
program  and  the  return  of  its  assigned 
facilities  to  an  available  status.  Termina¬ 
tion  may  be  initiated  by  executive  pro¬ 
gram,  by  the  job  program,  or  by  the  op¬ 
erator. 

•xucutivu,  flmu-tharing  —  See  time  shar¬ 
ing  executive. 

•xurcifur,  macro  — The  repealed  opera¬ 
tion  of  supervisory  programs  and  other 
macroinsiructions  under  a  variety  of 
conditions  to  find  any  program  errors. 

•xorcifort  —  With  reference  to  software 
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development  systems,  exercisers  are  the 
simplest  type.  They  usually  consist  of  a 
hexadecimal  keyboard  and  display.  The 
device  is  designed  to  handle  a  specific 
microprocessor,  enabling  a  user  to  cre¬ 
ate  and  debug  programs,  interfaces,  and 
so  on  by  manual  means.  An  exerciser  is 
sometimes  an  analyzer  and  an  evalua¬ 
tion  module  of  the  development  system. 

exit  —  1 .  The  time  or  place  at  which  the 
control  sequence  ends  or  transfers  out 
of  a  particular  program  or  subroutine. 
2.  A  way  of  momentarily  interrupting  or 
leaving  a  repeated  cycle  of  operations  in 
a  program. 

exit  maereinstruction  —  A  supervisory  pro¬ 
gram  macroinstruction  that  is  the  final 
instruction  in  an  application  program, 
signifying  that  processing  is  complete. 
The  supervisory  program  takes  the 
needed  action  such  as  releasing  working 
storage  blocks  to  return  control  to  other 
processing. 

exit,  page  —  The  point  in  flowchart  sym¬ 
bols  where  the  Bowline  continues  to  a 
following  page  due  to  space  limitation 
of  one  page. 

exit  point  —  The  instruction  which  trans¬ 
fers  control  from  the  main  routine  to 
the  subroutine. 

exjunction  gate  —  Same  as  gate,  exclusive 

OR. 

explicit  address  —  An  address  reference 
that  is  specified  as  two  absolute  expres¬ 
sions.  One  expression  supplies  the 
value  of  a  displacement.  Both  values  arc 
assembled  into  the  object  code  of  a  ma¬ 
chine  instruction. 

exponent  —  A  number  placed  at  the  right 
and  above  a  symbol  in  typography  to 
indicate  the  number  of  times  that  sym¬ 
bol  is  a  factor;  e.g.,  10  to  the  4th  (10^) 
equals  10  X  10  X  10  X  10,  or  10,000. 

exponent,  biased  —  In  floating  point 
number  systems,  some  systems  bias  the 
exponent  by  a  constant  so  that  all  expo¬ 
nents  become  positive,  e.g.,  10*^® 

becomes  10®  and  10^®  becomes  10*®®. 

exponential  smoothing  —  This  is  a  statisti¬ 
cal  technique  for  predicting  future  de¬ 
mands  based  on  current  and  past  de¬ 
mands  activity  without  storing  and 
saving  masses  of  past  history  data. 

exponentiotion  —  A  specific  mathematical 
operation  denoting  increases  in  the 
base  number  by  a  Tactor  as  previously 
selected. 

expression  —  A  valid  series  of  constants, 
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variables,  and  functions  that  may  be 
connected  by  operation  symbols  and 
punctuated,  if  required,  to  cause  a 
desired  computation, 
extended  area  service  —  An  exchange  ser¬ 
vice  at  a  somewhat  higher  service  rate 
but  without  toll  charges  for  an  area  with 
a  community  of  interest, 
extended  precision  —  A  real  number  re¬ 
quiring  three  words  of  core  storage. 
The  maximum  precision  of  the  mantissa 
is  2,147,483,647. 

extended  time  scale  —  See  time  scale, 
extension  character  —  See  code  extension 
character. 

extension  choracter,  code  —  See  code  ex¬ 
tension  character. 

extension  register  —  A  16-bit  register 
treated  as  an  extension  of  the  accumula¬ 
tor  register.  This  register  is  used  to  hold 
the  remainder  after  a  division  operation 
and  couple  to  the  accumulator  to  hold 
the  product  in  a  fixed  point  multiply  op¬ 
eration.  (Some  systems.) 
extension  register,  single  chip  system  — 
The  contents  of  the  extension  register 
that  can  be  loaded  into  the  accumulator 
or  can  be  exchanged  with  the  contents 
of  the  accumulator.  When  the  ac¬ 
cumulator  is  loaded  from  the  extension 
register,  the  original  contents  of  the  ac¬ 
cumulator  are  lost  (some  systems), 
extent  —  A  contiguous  area  of  a  physical 
storage  medium.  Usually  refers  to  some 
group  of  disk  sectors  or  disk  blocks, 
external  clocking  —  See  data  set  clocking, 
external  delay  —  See  delay,  external, 
external  device  (ED)  address  —  The  ED 
address  specifics  which  external  device 
a  particular  instruction  is  referring  to. 
Scores  of  different  external  devices  can 
be  specified. 

external  error  —  A  file  mark  has  been  read 
or  end-of-tape  has  been  sensed  during  a 
loading  operation. 

external-interrupt  inhibit  —  The  bit,  in  the 
program  status  double-word,  that  indi¬ 
cates  whether  (if  1)  or  not  (if  0)  all  exter¬ 
nal  interrupts  are  inhibited, 
external  interrupts  —  External  interrupts 
are  caused  by  either  an  external  device 
requiring  attention  (such  as  a  signal 
from  a  communications  device),  console 
switching,  or  the  timer  going  to  zero, 
external  interrupt  status  word  —  A  status 
word  accompanied  by  an  external  inter¬ 
rupt  signal.  This  signal  informs  the 


external  labels 

computer  that  the  word  on  the  data 
lines  is  a  status  word;  the  computer,  in¬ 
terpreting  this  signal,  automatically 
loads  this  word  in  a  reserved  address  in 
main  memory.  If  the  programmer  or  op¬ 
erator  desires  a  visual  indication  of  the 
status  word,  it  must  be  programmed, 
external  labels  —  Labels  are  normally 
defined  in  the  same  program  in  which 
they  are  used  as  operands.  However,  it 
is  possible  to  define  a  symbol  in  one 
program,  use  it  in  a  program  assembled 
independently  of  the  first  program,  and 
then  execute  both  programs  together, 
•xternally  storad  program  —  Programs 
with  instruction  routines  that  are  set  up 
in  wiring  boards  or  plugboards  for  man¬ 
ual  insertion  in  older  models  or  small- 
scale  processors. 

•xtornal  mamory  —  A  facility  or  device, 
not  an  integral  part  of  a  computer,  on 
which  data  usaole  by  a  computer  is 
stored,  such  as  off-line  magnetic-tape 
units  or  punch-card  devices.  (Con¬ 
trasted  with  internal  storage.) 

•xtomal  refaronco  —  A  distinct  reference 
to  a  single  variable  from  a  range,  or  an 
item  which  is  not  defined  in  the  particu¬ 
lar  program,  segment,  or  subroutine.  A 
linkage  editor,  or  a  linking  load  usually 
integrates  various  independently  writ¬ 
ten  routines  which  are  united  before  ex¬ 
ecution.  The  assembler  must  be  in¬ 
formed  that  an  external  symbol  is  being 
used  to  avoid  an  error  condition, 
•xtarnal  ragittart  —  These  registers, 
which  can  be  referenced  by  the  pro¬ 
gram,  are  located  in  control  store  as 
specific  addresses.  These  are  the  loca¬ 
tions  (registers)  which  the  programmer 
references  when  he  desires  that  some 
sort  of  computational  function  be  car¬ 
ried  out. 

•xtarnal  t«nt«  and  control  linos  —  See 

sense  and  control  lines,  external. 

•xt«rnol-tignol  intorrupt  —  See  interrupt, 
external-signal. 

•xtornol  sort  —  The  second  phase  of  a 
multiphase  sort  program,  wherein 
strings  of  data  are  continually  merged 


extremity  routine 

until  one  string  of  sequenced  data  is 
formed. 

external  storage  —  See  storage,  external, 
external  symbol  dictionary  (ESD)  — 

Part  of  a  load  module  which  contains 
the  names  and  address  locations  within 
a  module  of  all  entry  points  and  specific 
locations  that  are  accessible  by  name 
from  outside  the  module;  external  sym¬ 
bols  also  include  control  section  names. 
The  ESD  also  contains  external  refer¬ 
ences,  or  the  names  of  symbols  not 
defined  within  this  load  module, 
extract —  1.  To  copy  from  a  set  of  items 
all  those  items  which  meet  a  specified 
criterion.  2.  To  remove  only  a  given  set 
of  digits  or  characters  occupying  certain 
specified  locations  in  a  computer  word, 
such  as  extract  the  8,  9,  and  10  binary 
digits  of  a  44-bit  word,  as  specified  by 
the  filter.  (Clarified  by  filter.)  3.  To  de¬ 
rive  a  new  computer  word  from  part  of 
another  word,  usually  by  masking. 
(Related  to  unpack.) 

extract  instruction  —  An  instruction  that 
requests  the  formation  of  a  new  expres¬ 
sion  from  selected  parts  of  given  ex¬ 
pressions. 

extraction  —  The  reading  of  only  selected 
portions  of  a  record  into  storage, 
extractor  —  A  machine  word  that  specifies 
which  parts  of  another  machine  word 
are  to  be  operated  on,  thus  the  criterion 
for  an  external  command.  (Synonymous 
with  mask,  and  clarified  by  extract.) 
extraneous  ink  —  Ink  deposited  on  a  com¬ 
puter  printout  that  is  not  confined  to  the 
printed  characters  themselves, 
extremity  routine  —  This  routine  is  used 
when  initiating  a  new  tape  or  when 
reaching  the  end-of-reel  of  a  multireel 
file.  This  routine  need  not  be  included 
in  memory  if  all  tapes  are  set  up  or  initi¬ 
ated  automatically  by  the  system  super¬ 
visor  and  the  open  or  close  macros  are 
not  used.  The  importance  of  this  rou¬ 
tine  is  that  it  performs  necessary  tape 
housekeeping,  checks  on  the  operator, 
and  provides  necessary  information 
concerning  the  program  being  run. 
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F  —  A  subscript  symbol  which  designates 
“final.” 

face  —  In  optical  character  recognition 
(OCR),  a  cnaracter  style  with  given  rela¬ 
tive  dimensions  and  line  thicknesses, 
facility  assignment  (executive)  —  The  as¬ 
signment  of  memory  and  external  facili¬ 
ties  to  meet  the  requirements  which  are 
defined  symbolically  in  a  job  program 
selected  for  initiation.  Executive  main¬ 
tains  a  list  of  all  allocatable  facilities 
which  is  updated  to  reflect  assignment 
of  facilities  to  newly  initiated  programs, 
and  to  reflect  release  of  facilities  by  pro¬ 
grams  during,  or  at  termination  of,  a 
run. 

facility,  compare  —  The  ability  of  a  ma¬ 
chine  to  execute  set  instructions  de¬ 
pending  upon  the  outcome  of  various 
possible  combinations, 
facility,  hold  —  The  ability  of  a  computer, 
when  its  calculations  are  interrupted,  to 
keep  the  current  value  of  all  the  varia¬ 
bles. 

facsimile  —  A  system  for  the  transmission 
of  images.  The  image  is  scanned  at  the 
transmitter,  reconstructed  at  the  receiv¬ 
ing  station,  and  duplicated  on  some 
form  of  paper.  Abbreviated  fax. 
facsimile  document  system  —  A  system 
that  can  send  and  receive  documents 
over  ordinary  telephone  lines  automati¬ 


cally.  Most  systems  can  send  a  complete 
page  in  less  than  two  minutes  (some 
under  one  minute).  Many  systems  also 
edit  documents  automatically,  have 
multiple  speeds  and  resolutions,  and 
are  compatible  with  other  facsimile  sys¬ 
tems. 

fact  corrolation  —  A  process  which  is  an 
integral  part  of  linguistic  analysis  and 
adaptive  learning  which  uses  methods 
of  manipulating  and  recognizing  data 
elements,  items,  or  codes  to  examine 
and  determine  explicit  and  implicit  rela¬ 
tions  of  data  in  files,  i.e.,  for  fact  re¬ 
trieval  rather  than  document  retrieval. 

factor  —  A  number  used  as  a  multiplier,  so 
chosen  that  it  will  cause  a  set  of  quanti¬ 
ties  to  fall  within  a  given  range  of  values. 

factor,  blocking  —  The  limit  of  the  data 
records  which  can  be  contained  in  a 
given  block  on  tape. 

factor,  elimination  —  The  ratio  in  informa¬ 
tion  retrieval  obtained  by  dividing  the 
number  of  documents  that  have  not 
been  retrieved  by  the  total  number  of 
documents  contained  in  the  file. 

factory  data  collection  —  See  data  collec¬ 
tion  stations. 

fact  retrieval  —  The  automatic  recogni¬ 
tion,  selection,  interpretation,  and  ma¬ 
nipulation  of  words,  phrases,  sentences. 
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or  any  data  in  any  form,  but  particularly 
in  a  textual  structure,  and  the  relating  of 
these  data  for  conclusions  and  useful  re¬ 
sults. 

foding  —  The  variation  of  radio  field  in¬ 
tensity  caused  by  changes  in  the  trans¬ 
mission  medium. 

fading,  flat  —  That  type  of  fading  in  which 
all  components  of  the  received  radio 
signal  simultaneously  fluctuate  in  the 
same  proportion. 

fading,  selective  —  Fading  which  affects 
the  different  frequencies  within  a  spe¬ 
cified  band  unequally. 

fail-safe  disconnect  —  A  feature  of  some 
systems  that  causes  the  terminal  to  dis¬ 
connect  from  the  transmission  line 
when  certain  abnormal  conditions 
occur. 

fail-safe  system  —  A  system  which  contin¬ 
ues  to  process  data  despite  the  failure  of 
parts  in  the  system.  Usually  accom- 

fianied  by  some  deterioration  in  per- 
ormance. 

fail  soft  (softly)  —  Pertaining  to  a  type  or 
method  of  system  design  and  im- 
lementation  that  prevents  irrecovera- 
le  loss  of  system  usage  due  to  failure  of 
any  one  part  or  resource  of  that  system. 
The  design  of  the  system  is  such  that 
provision  is  made  for  slow  degradation 
of  service,  often  with  a  proper  warning, 
fail  soft,  timo  sharing  —  See  time  sharing, 
fail  soft. 

failuro  analysis  —  Detailed  on-the-spot  or 
laboratory  analysis  and  examination  of  a 
failure  to  determine  the  exact  cause  of 
the  failure. 

failuro,  catastrophic  —  A  failure  which  is 
total  or  nearly  so,  such  as  breakdown  of 
the  power  supply,  making  all  circuits 
inoperative.  Any  type  of  failure  which 
renders  the  useful  performance  of  the 
computer  to  zero. 

failuro,  oquipmont  —  A  fault  in  the  equip¬ 
ment  causing  improper  behavior  or  pre¬ 
venting  a  scheduled  task  from  being  ac¬ 
complished. 

failuro,  incipiont  —  An  equipment  failure 
that  is  about  to  occur, 
failuro,  Inducod  —  An  equipment  failure 
caused  by  the  environment  around  the 
failed  item. 

failuro  logging  —  An  automatic  procedure 
whereby  the  maintenance  section  of  the 
monitor,  acting  on  machine-check  inter¬ 
rupts  (immediately  following  error  de¬ 


tection),  records  the  system  state.  This 
log  is  an  aid  to  the  customer  engineer  in 
diagnosing  intermittent  errors. 

failuro,  moan-timo-to  —  The  average  time 
the  system  or  a  component  of  tne  sys¬ 
tem  works  without  faulting.  Ab¬ 
breviated  MITF. 

failuro  prodiefion  —  Techniques  which  at¬ 
tempt  to  determine  the  failure  schedule 
of  specific  parts  or  equipments  so  that 
they  may  be  discarded  and  replaced  be¬ 
fore  failure  occurs. 

failuros,  moon-timo-botwoon  —  The  spe¬ 
cial  limit  of  the  ratio  of  the  operating 
time  of  equipment  to  the  number  of  ob¬ 
served  failures  as  the  number  of  failures 
approaches  infinity. 

fallback  —  A  condition  in  processing 
when  special  computer  or  manual  func¬ 
tions  must  be  employed  as  either  com¬ 
plete  or  partial  substitutes  for  malfunc¬ 
tioning  systems.  Such  procedures  could 
be  used  anywhere  between  complete 
system  availability  and  total  system  fail¬ 
ure. 

fallback,  doubla  —  A  procedure  to  circum¬ 
vent  error  that  has  two  procedures,  or 
can  contend  with  two  separate  equip¬ 
ment  failures. 

fallback,  doubla  failura,  maan-tima-to  — 

The  average  time  the  system  or  a  com¬ 
ponent  of  the  system  works  without 
faulting. 

fallback  procadura  —  A  procedure  to  cir¬ 
cumvent  all  equipment  faults.  The  fall¬ 
back  may  give  degraded  service  and  may 
include  switching  to  an  alternate  com¬ 
puter  or  to  different  output  devices  and 
so  on. 

fallback,  racovary  —  The  restoration  of  a 
system  to  full  operation  from  a  fallback 
mode  of  operation  after  the  cause  of  the 
fallback  has  been  removed. 

falsa  add  —  This  is  addition  without  car¬ 
ries;  the  performance  of  a  logic  add. 

falsa  coda  —  See  character,  illegal. 

falsa  coda  chack  —  See  check,  forbidden- 
combination. 

falsa  drop  —  An  unwanted  reference 
which  does  not  pertain  to  the  subject. 

falsa  ratriavals  —  Library  references  that 
are  not  pertinent  to,  but  are  vaguely 
related  to,  the  subject  of  the  library 
search,  and  are  sometimes  obtained  by 
automatic  search  methods. 

fan-in  —  The  maximum  number  of  ON 
gate  terms  that  can  be  used  to  drive  an 
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input.  Generally  the  terms  cannot  all  be 
simultaneously  true. 

fon-out  —  The  number  of  circuits  which 
can  be  supplied  with  input  signals  from 
an  output  terminal  of  a  circuit  or  unit. 
The  changes  of  digital  circuits  depend 
basically  on  the  number  of  devices  that 
can  drive  or  be  driven  by  one  circuit  of 
a  specific  type,  and  the  number  of  ele¬ 
ments  that  one  output  can  drive  is 
related  to  the  power  available  from  the 
output  and  the  amount  of  power  re¬ 
quired  for  each  input. 

FAR  —  Abbreviation  for  Fortran  Assembly 
Program.  A  procedure-oriented  soft¬ 
ware  system. 

FAST  —  Acronym  for  Flexible  Algebraic 
Scientific  Translator.  Translates  com¬ 
plex  statements  into  basic  language, 
saving  the  tedious  task  of  absolute  pro¬ 
gramming.  FAST  offers  the  ability  to 
write  a  source  program  in  an  algebraic 
format.  The  source  program  is  entered 
by  means  of  tape  or  disk,  the  translation 
is  made,  and  the  program  is  executed, 
all  in  one  computer  run.  The  output  is 
composed  of  a  listing  of  the  program, 
any  error  comments,  and  the  result  of 
the  program’s  execution.  (NCR) 
fotf-accats  ttoroga  —  The  section  of  the 
entire  storage  from  which  data  may  be 
obtained  most  rapidly, 
fattar  occats  maniory  —  Various  storage 
media  which  obtain  or  release  data 
faster  through  the  use  of  two  or  more 
differing  storage  devices  or  media.  For 
example,  semiconductor  storage  is  the 
faster  access  memory  in  equipment 
where  both  senuconductor  storage  and 
magnetic  disk  storage  are  built  in. 
fast-tima  icola — ^The  ratio  of  computer 
time  (interval  between  two  events  in  a 
simulation)  to  the  problem  time  (physi¬ 
cal  system  time),  wnen  greater  than  one, 
is  said  to  be  an  extended  time  scale,  or 
slow-time  scale.  When  the  ratio  is  less 
than  one,  it  is  said  to  be  on  a  fast-time 
scale.  When  the  ratio  is  not  constant 
during  a  run,  it  is  said  to  be  on  a  varia¬ 
ble-time  scale.  If  the  ratio  is  equal  to 
one,  it  is  a  real-time  system, 
foult  —  A  physical  condition  that  causes  a 
device,  component,  or  element  to  fail  to 
perform  in  a  required  manner,  e.g.,  a 
short  circuit,  a  broken  wire,  an  intermit¬ 
tent  connection. 

foult  dafacf  —  An  anomaly  that  prevents 
the  correct  operation  of  the  device. 
“Defect”  and  “fault”  are  often  used  in¬ 
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terchangeably,  although  a  fault  is  the 
theoretical  or  practical  result  of  a  physi¬ 
cal  defect. 

foult  dictionary  —  A  set  of  fault  signatures, 
each  of  which  indicates  the  probable 
faults  that  could  cause  the  error  mes¬ 
sage  matching  the  signature, 
fault  isolation  —  Determination  of  the 
cause  of  a  test  failure,  typically  by  identi¬ 
fying  a  defective  component  or  process 
failure  on  a  board. 

foult-locotion  problom  —  A  problem  for 
identification  or  information  regarding 
faulty  equipment.  It  is  designed  and 
used  to  identify  the  location  or  type  of 
fault  and  is  often  part  of  a  diagnostic 
routine. 

fault  modol  —  A  set  of  data  that  logically 
describes  the  operation  of  a  device  or 
circuit  containing  one  or  more  faults. 

fault,  pattarn-sansitiva  —  A  fault  that  ap¬ 
pears  in  response  to  some  particular 
pattern  of  data. 

fault,  parmanant  —  Faults  are  failures  in 
performance  in  the  manner  required  or 
specified.  Sporadic  faults  are  intermit¬ 
tent  while  permanent  faults  are  repeti¬ 
tious,  but  these  may  either  escape  atten¬ 
tion  when  they  do  not  result  in  failure  to 
perform  some  particular  tasks,  or  be 
known  and  easily  correctable, 
fault  procatting,  time  sharing  —  See  time 
sharing,  fault  processing, 
fault,  program-sansitiva  —  A  fault  that  ap¬ 
pears  in  response  to  some  particular  se¬ 
quence  of  program  steps, 
fault  signatura  —  A  particular  output  re¬ 
sponse  or  set  of  responses  generated 
when  a  test  program  is  executed  on  a 
device  containing  a  fault, 
faults,  intarmittant  —  Same  as  faults,  spo¬ 
radic. 

faults,  sporadic  —  Faults  are  failures  in 
performance  in  the  manner  required 
over  specified  conditions,  and  sporadic 
faults  are  intermittent  faults, 
fault  tima  —  See  time,  down, 
fault-talarant  —  Pertaining  to  those  pro¬ 
grams  or  systems  which  will  still  execute 
properly  even  though  parts  may  fail, 
fax  —  Transmission  of  pictures,  m^s, 
diagrams,  etc.,  by  radio  waves.  The 
image  is  scanned  at  the  transmitter  and 
reconstructed  at  the  receiving  station. 
(Synonymous  with  facsimile.) 

Faxcom  —  A  facsimile  communications 
service  offered  by  the  TransCanada  Tel- 


F-convertion 

ephone  System  which  allows  for  the 
transmission  of  graphics  (written, 
drawn,  typed)  over  the  DDD  network. 

F-convttrsion  —  One  of  the  three  types  of 
FORMAT  specification  in  FORTRAN. 
F-conversion  is  used  to  convert  floating¬ 
point  data  for  i/o  operations. 

FDM  —  Abbreviation  for  Freauency-Divi- 
sion-Multiplexing.  A  teennique  by 
which  a  limited-bandwidth  Communica¬ 
tion  channel  is  partitioned  into  a  group 
of  indgaendent  lower-speed  channels, 
each  of  which  utilizes  its  permanently 
assigned  portion  of  the  total  frequency 
spectrum.  Each  channel  in  the  snaring 
group  thus  uses  a  frequency  slot  which 
contains  the  unique  pair  of  frequencies 
needed  for  transmitting  its  binary  data 
signals.  When  FDM  is  used  on  a  voice 
grade  line,  each  subchannel  may  typi¬ 
cally  transmit  data  asynchronously  at 
speeds  up  to  1 50  bits/s  (at  faster  speeds 
in  special  cases). 

FDOS  —  Abbreviation  for  Floppy  Disk  Op¬ 
erating  System. 

feasibility  study  ^  Usually  the  initial 
procedures  and  criteria  for  determina¬ 
tion  of  suitability,  capability,  and  com- 
patability  of  computer  systems  to  vari¬ 
ous  firms  or  organizations.  A 
preliminary  systems  analysis  of  poten¬ 
tial  costs  savings  and  new  nigher  level  of 
operations,  decision  making,  and  prob¬ 
lem-solving  capacity  as  a  result  of  com¬ 
puter  procurement. 

feasible  solution  —  A  solution  to  the  con¬ 
straint  equations  in  which  all  variables 
satisfy  their  sign  restrictions. 

feoture,  checking  —  Some  computers  have 
various  built-in  capabilities  to  check 
their  own  performance  automatically. 
This  is  a  feature  of  the  particular  ma¬ 
chine. 

feature,  multireading  —  With  the  utiliza¬ 
tion  of  storage,  cards  are  read  once  only 
and  data  is  read  out  of  storage  on  the 
following  cycles,  thus  avoiding  separate 
cycle  reading  for  each  line  of  print. 

Fed  Wire  system  —  The  Federal  Reserve 
Communications  System,  a  computer¬ 
ized  message  switch  that  connects  Fed¬ 
eral  Reserve  banks,  their  branches,  and 
member  banks. 

feed  1.  To  supply  to  a  machine  the  ma¬ 
terial  to  be  operated  upon.  2.  A  device 
capable  of  feeding,  as  in  definition  1. 

feedback  —  The  use  of  parts  or  ail  of  the 
output  of  a  machine,  process,  or  system. 


feedback  control  systems 

as  input  for  another  phase,  as  when 
used  for  self-correcting  purposes.  Such 
feedback  systems  or  programs  use  the 
process  of  continual  comparisons  of 
output  with  input  to  make  necessary 
corrections.  The  feedback  system  is 
considered  self-correcting  if  it  is  a 
closed  loop. 

feedback,  analog  —  Normally,  feedback  in 
circuits  is  obtained  by  means  of  a  resis¬ 
tor  from  output  to  input.  .An  important 
property  of  tnis  type  of  amplifier  is  that 
if  a  suitable  capacitor  is  used  in  the  feed¬ 
back  path  instead  of  a  resistor,  the  out¬ 
put  will  be  the  integral  of  the  input. 
Conversely,  the  input  will  be  the  deriva¬ 
tive  of  the  output.  Hence,  the  opera¬ 
tions  of  the  calculus  can  be  performed, 
giving  the  machine  great  computational 
power. 

feedback  and  roportt  (factory)  —  Feed¬ 
back  is  an  all-important  aspect  of  the 
system.  Feedback  of  factory  data  is  col¬ 
lected  and  analyzed  weekly  to  control 
and  predict  stock  requirements.  Pur- 
chase-order  receipts,  assembly-labor 
vouchers,  and  fabrication-labor  vouch¬ 
ers  are  collected  and  returned  to  where 
they  are  used  to  update  master  open- 
order  records.  After  the  feedback  data  is 
checked  for  validity  by  the  computer,  it 
is  compared  against  master  records  to 
adjust  inventory  balances.  The  receipt 
of  “first  operation  vouchers”  reduces 
raw-material  balances  by  the  amount 
applied  to  parts.  Last-operation  vouch¬ 
ers  add  to  stock  on  hand  for  parts  and 
also  reduce  open-order  quantities.  A 
raw-material  status  report  is  printed 
weekly  to  show  usage  and  balance  on 
hand.  R^orts  are  prepared  weekly 
based  on  feedback  data  to  show  labor  by 
individual,  labor  by  area,  and  labor  by 
shop  order.  This  data  also  becomes 
input  to  the  accounting  system.  A  report 
on  rework,  extra  work,  and  scrap  losses 
is  prepared  by  reason  code.  Tnis  data 
also  becomes  input  to  the  accounting 
system. 

feedback  contrel  —  A  type  of  system  con¬ 
trol  obtained  when  a  portion  of  the  out¬ 
put  signal  is  fed  back  to  the  input  in 
order  to  obtain  a  desired  effect. 

feedback  central  signal  —  That  portion  of 
the  output  signal  which  is  returned  to 
the  input  in  order  to  achieve  a  desired 
effect,  such  as  fast  response. 

feedback  control  systems  —  A  particular 
type  of  control  system  made  up  of  one 
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fe«ilboclc,  interrupt  signol 

or  more  feedback  control  loops;  it  com¬ 
bines  the  functions  of  the  controlled 
signals  and  commands,  tending  to 
maintain  a  prescribed  relationship  be¬ 
tween  the  two. 

fMiibiicIc,  Interrupt  tignol  —  A  steady  sig¬ 
nal  indicating  that  an  interrupt  signal 
has  advanced  its  associated  interrupt 
level  to  the  waiting  or  active  state;  the 
signal  is  dropped  when  the  interrupt 
level  is  reset  to  the  disarmed  or  the 
armed  state. 

feed,  cord  —  A  mechanism  that  moves 
cards  serially  into  a  machine. 

feeding  —  A  system  used  by  character 
readers  in  character  recognition,  in 
which  each  individual  input  document  is 
issued  to  the  document  transport  at  a 
predetermined  and  constant  rate. 

feeding,  cyclic  —  A  system  used  by  charac¬ 
ter  readers,  in  which  each  individual 
input  document  is  issued  to  the  docu¬ 
ment  transport  at  a  predetermined  and 
constant  rate. 

feeding,  form  —  The  rapid,  accurate  posi¬ 
tioning  of  document  forms  on  a  tele¬ 
printer  or  business  machine. 

feeding,  tingle-sheet  —  The  feeding  of  in¬ 
dividual  sheets  of  paper  rather  than  roll 
or  fan-folded  form. 

feed  pitch  —  See  pitch,  feed. 

feed  reet^ — A  specific  reel  from  which 
tape  is  unwound  during  the  processing. 

feed,  tope  —  A  mechanism  that  will  feed 
tape  to  be  read  or  sensed. 

feed  track  ^ — The  track  of  a  paper  tape 
which  contains  the  small  feed  notes  for 
the  sprockets. 

fetch  —  1 .  That  portion  of  a  computer 
cycle  during  wnich  the  location  of  the 
next  instruction  is  determined,  the  in¬ 
struction  is  taken  from  memory,  and 
modified,  if  necessary,  then  entered  into 
the  control  register.  2.  To  obtain  a 
quantity  of  data  from  a  place  of  storage. 

fetch  ond  execute  cycle,  bit-slice  mochine 
—  Each  time  the  bit-slice  microproces¬ 
sor  requires  an  instruction  from  the 
memory,  the  machine  ^ocs  through  a 
fetch  and  execute  cycle.  The  first  step  is 
for  the  machine  to  fetch  an  instruction 
from  memory  commanding  the  memory 
address  register  (MAR)  to  access  the  lo¬ 
cation  to  which  it  is  pointing  and  to  pull 
the  information  from  it  ana  load  the  in¬ 
formation  into  the  instruction  decoder 
in  the  machine.  (Some  systems.) 
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fibar  optics  componants 

fafch  cycia  —  The  portion  of  an  opera¬ 
tional  sequence  in  which  an  instruction 
or  directive  is  obtained  from  the  loca¬ 
tion  in  memory  identified  by  the  con¬ 
tents  of  the  program  counter, 
fatch  data  —  A  command  that  specifies 
the  unit  and  file  to  which  access  is 
desired. 

fatch  phasa  —  An  alternate  part  of  the 
cycle  of  the  computer  operation 
wherein  the  instruction  is  brought  from 
memory  into  the  program  register, 
fatch  procass  —  A  process  of  addressing 
the  memory  and  reading  into  the  CPU 
the  information  word  or  byte  stored  at 
the  addressed  location.  Most  often, 
fetch  refers  to  the  reading  out  of  an  in¬ 
struction  from  the  memory, 
fatch  s^uanca  —  The  collective  actions  of 
acquiring  a  memory  address  and  then 
an  instruction  or  data  byte  from  mem¬ 
ory. 

fibar  optics  —  A  fiber  is  a  transparent  ma¬ 
terial  system  that  conducts  or  “guides” 
light,  'fhis  guiding  phenomenon  is  a  re¬ 
sult  of  a  dissimilar  set  of  material  refrac¬ 
tive  indices.  That  is.  an  optically  dense 
core  material  (high  refractive  index  nj) 
is  usuallv  surrounded  by  a  less  optically 
dense  cfadding  material  (lower  refrac¬ 
tive  index  n^).  The  magnitude  of  the  re¬ 
sulting  optical  density  difference  be¬ 
tween  the  core  and  cladding  determines 
the  maximum  angle  at  which  guiding 
occurs  (numerical  aperture).  Only  rays 
which  are  at  the  maximum  angle  or  less 
are  “accepted”  and  guided  along  the 
fiber,  while  all  other  rays  escape  from 
the  side  of  the  fiber  and  are  “radiated.” 
A  verv  simple  fiber  structure  would  con¬ 
sist  of  a  simple  strand  of  glass  (Uj  =  1.5) 
surroundea  by  air  (n2  =  1.0). 

Because  optical  fibers  are  nonmetal- 
lic,  fiber  optic  systems  provide  safe, 
noise-free  communications  circuits.  Fi¬ 
bers  are  not  susceptible  to  electromag¬ 
netic  interference,  and  they  provide  iso¬ 
lation  from  ground-potential  rise.  Fiber 
optic  systems  are  also  not  affected  by 
heavy  rain  and  lightning,  which  can 
cause  outages  in  conventional  cable  and 
radio  systems. 

fibar  optics  clodding  —  A  sheathing  or  cov¬ 
ering,  usually  of  glass,  fused  to  the  core 
or  higher  index  material, 
fibar  optics  componants  —  The  fiber  has  a 
core,  a  light-transmitting  material  of 
higher  index  of  refraction,  surrounded 
by  a  cladding,  or  optical  insulating  ma- 


fib«r  optics  systom  light  tourcos 


flolcl,  multiply 


terial  of  a  lower  index  of  refraction. 
Light  enters  the  fiber  at  an  infinite  num¬ 
ber  of  angles,  but  only  those  rays  enter¬ 
ing  the  fiber  at  an  angle  less  than  the 
critical  acceptance  angle  are  transmit¬ 
ted.  Light  is  propagated  within  the  core 
of  a  multimode  fiber  at  specific  angles  of 
internal  reflection.  When  a  propagating 
ray  strikes  the  core-cladding  interface,  it 
is  reflected  and  zigzags  down  the  core. 

fiber  optics  systom  light  sources  —  Light- 
producing  devices  used  in  fiber-optics 
transmitters.  The  three  primary  sources 
are  gallium  arsenide  LEDs,  GaAs  injec¬ 
tion  lasers,  and  Neodymium: Yttrium- 
Aluminum-Garnet  (Nd:YAG)  lasers. 
Both  LEDs  and  injection  lasers  use  the 
basic  GaAs  diode  structure,  and  the 
wavelength  of  the  radiated  light  de¬ 
pends  on  the  device  material  and  the 
dopant. 


and  so  on.  Some  sort  programs  distrib¬ 
ute  strings  of  data  onto  work  tapes  so 
that  the  number  of  strings  on  successive 
tapes  form  a  Fibonacci  series. 

ficho  outomotod  rofriovol  ond  ditploy  tyt- 

tom  —  A  peripheral  device  for  use  with 
an  interactive  terminal  to  combine  mi¬ 
crofiche  storage  and  computer  retrieval 
of  large  amounts  of  alphanumeric  and¬ 
/or  graphic  data. 

fluid  —  A  set  of  one  or  more  characters 
(not  necessarily  all  lying  on  the  same 
word)  which  is  treated  as  a  whole;  a  set 
of  one  or  more  columns  on  a  punched 
card  consistently  used  to  record  similar 
information. 

fluid,  bif-tlicu  muchinu  —  A  portion  of  a 
microprogram  word  that  is  designed  to 
represent  a  group  of  bits  dedicated  to 
controlling  a  specific  piece  of  hardware. 


BUFFERED  FIBER  OPTIC  BUFFERED 

FIBER  TRANSMISSION  CABLE  FIBER 


SINGLE  CHANNEL 
FIBER  OPTICS  CONNECTOR 


Fiber  optics  transmission  system. 


fibur  optics  tronsniitsioii  systum  —  Ab¬ 
breviated  FOTS.  A  transmission  system 
utilizing  small-diameter  glass  fibers 
through  which  light  is  transmitted.  In¬ 
formation  is  transferred  by  modulating 
the  transmitted  light.  These  modulatea 
signals  are  detected  by  light-sensitive 
semiconductor  devices. 

Fibonocci  numbur  —  See  Fibonacci  search. 

Fibonacci  suorch  —  A  search  based  on  di¬ 
chotomy  and  developed  in  such  a  way 
that  in  each  step,  the  original  set  or  the 
remaining  subset  is  subdivided  in  ac¬ 
cordance  with  successive  smaller  num¬ 
bers  in  the  specific  Fibonacci  series. 
When  the  numWr  of  items  in  such  a  set 
is  not  equal  to  a  Fibonacci  number,  the 
number  of  items  in  the  set  is  assumed  to 
equal  the  next  higher  Fibonacci  num¬ 
ber. 

Fibonacci  turiut  (sorting)  —  When  the 
number  is  equal  to  the  sum  of  the  two 
preceding  numbers,  i.e.,  1,  2,  3,  5,  8, 


fluid  chucking  —  On  some  terminals,  the 
numeric-only  and  alpha-only  field 
checks  can  be  dynamically  performed  to 
find  errors  when  they  are  made, 
fluid,  common  —  A  field  accessible  to  two 
or  more  routines. 

fluid,  ducrumunt  —  A  portion  of  an  instruc¬ 
tion  word  specifically  set  aside  for  modi¬ 
fying  the  contents  of  a  register  or  stor¬ 
age  location. 

fluid,  fruu  —  A  property  of  informalion¬ 
processing  recording  media  that  per¬ 
mits  recording  of  information  without 
regard  to  a  preassigned  or  fixed  field; 
e.g.,  in  information-retrieval  devices,  in¬ 
formation  may  be  dispersed  in  the  re¬ 
cord  in  any  sequence  or  location, 
fluid  mark  —  A  symbol  used  to  indicate  the 
beginning  or  the  end  of  some  set  of 
data,  i.e.,  group,  file,  record,  block;  in 
this  case,  a  particular  field, 
fluid,  multiply  —  A  field  used  to  hold  the 
results  of  the  multiplication  operation. 
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field  name 


file  activity  ratio 


field  name  —  A  symbolic  name  a  program¬ 
mer  gives  to  a  specific  field  of  aata.  Dur¬ 
ing  assembly,  this  field  is  assigned  an 
absolute  address. 

field,  operand  —  The  portion  of  an  im¬ 
mediate-addressing  instruction  word 
that  contains  the  immediate  operand 
value,  with  negative  values  represented 
as  twos  complements. 

field,  operating  code  —  The  portion  of  an 
instruction  word  that  contains  the  oper¬ 
ation  code. 

field,  operation  —  That  particular  part  of 
the  instruction  format  which  specifies 
the  procedure  or  process  which  is  to  be 
performed. 

field  programmable  logic  array  —  A  type 
of  logic  array  that  allows  the  designer  to 
try  out  a  logic  design  in  an  actual  system 
rior  to  committing  to  masks.  Ab- 
reviated  FPLA. 

field  protect  —  A  feature  of  some  termi¬ 
nals  by  which  delimiters  specify  the  start 
and  end  of  the  field  to  be  protected. 
This  allows  the  user  to  maintain  the 
desired  information  on  the  screen,  pre¬ 
sented  at  a  lower  intensity,  while  con¬ 
stantly  changing  variable  or  secondary 
data. 

field,  register  address  —  The  portion  of  an 
instruction  word  that  contains  a  register 
address. 

fields,  assembly-language  —  A  language 
processor  that  accepts  words,  state¬ 
ments,  and  phrases  to  produce  machine 
instructions.  It  is  more  than  an  assembly 
program  because  it  has  compiler  pow¬ 
ers.  The  macroassembler  permits  seg¬ 
mentation  of  a  large  program  so  that 
portions  may  be  tested  separately.  It 
also  provides  extensive  program  analy¬ 
sis  to  aid  in  debugging. 

field  selection  —  The  ability  of  computers 
to  isolate  a  particular  data  field  within 
one  computer  word  (or  even  in  two, 
three,  or  four  words)  without  isolating 
the  entire  word. 

field  shifting  —  The  adjustment  of  the  ad¬ 
dress  of  a  field  to  realign  the  item  of 
data. 

field,  signed  —  A  field  that  has  a  plus-  or 
minus-character  coding  over  the  units 
position  to  designate  the  algebraic  sign 
of  the  entire  number. 

fields,  protected  —  A  feature  of  some  sys¬ 
tems  by  which  any  combination  of  char¬ 
acter  positions  can  be  protected  against 
being  modified. 
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field  upgrading  —  Upgrading  of  equip¬ 
ment  by  the  insertion  of  functional  logic 
boards  such  as  expanded  memory  and 
i/o  device  controllers,  with  utilization  of 
the  appropriate  program, 
field  utilization  —  The  use  of  fields 
(groups  of  computer  characters)  as  a 
single  data  item.  Source  statements  for 
programming  languages  are  often  seg¬ 
mented  into  several  fields  for  the  spe¬ 
cification  of  various  syntactical  items. 
Often  a  16-bit  word  is  treated  as  two 
8-bit  fields  or  one  8-bit  field  plus  eight 
1-bit  fields. 

Hold,  variablo-longth  —  A  data  field  that 
may  have  a  variable  number  of  charac¬ 
ters.  This  requires  item  separation  to 
indicate  the  end  of  each  item. 

FIFO  —  Acronym  for  First  In,  First  Out.  A 
method  of  storing  and  retrieving  items 
from  a  stack,  table,  or  list. 

FIFO  queue  —  First-in-first-out  <jueue  in 
which  the  most  recent  arrival  is  placed 
at  the  end  of  the  waiting  list  and  the 
item  waiting  the  longest  receives  service 
first.  Same  as  push-up  list. 

FIFO  stack  register  —  A  system  in  which 
register  outputs  are  sequentially  read  in 
the  same  order  that  data  is  entered, 
figures  shift  —  A  function  performed  by  a 
teletypewriter  machine  that  causes  the 
machine  to  shift  to  upper  case  for  num¬ 
bers,  symbols,  etc.,  when  initiated  by 
the  figures-shift  character, 
figures,  significant^!.  Digits  of  a  nu¬ 
meral  which  have  specific  meanings  for 
particular  purposes.  2.  Digits  that  may 
not  be  rounded  off  without  losing  accu¬ 
racy  or  desired  precision, 
file  —  A  collection  of  related  records 
treated  as  a  unit.  In  a  computer  system, 
a  file  can  exist  on  magnetic  tape,  disk, 
punched  paper  tape,  punched  cards,  or 
as  an  accumulation  of  information  in 
system  memory.  A  file  can  contain  data, 
programs,  or  both. 

file,  active  —  A  file  which  is  being  used  in 
which  entries  or  references  are  made  on 
a  current  basis. 

file  activity  ratio  —  A  ratio  pertaining  to 
the  number  of  file  elements  in  which 
changes  or  transactions  are  made  dur¬ 
ing  a  specific  updating  run  or  in  a  given 
period,  to  the  total  number  of  records 
or  elements  in  the  file.  If  out  of  a  total 
of  100  records,  20  are  updated  in  a  spe¬ 
cific  month,  the  activity  ratio  is  thus 
20%  for  this  file. 
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file  oddrois  chocking  program  —  A  pro¬ 
gram  to  check  addresses  when  macros 
instruct  to  write  on  the  file,  to  see  that 
the  program  is  not  writing  on  the  wrong 
area. 

fllo  oddrotiing  —  Some  data  records  have 
a  particular  key  or  code  which  identifies 
the  data.  When  the  program  is  given 
this  key  it  can  locate  and  use  the  data  at 
the  particular  file  address, 
fllo  oddrossing,  rondomizing  ^  The  loca¬ 
tion  of  a  record  in  a  random-access  file 
is  located  by  means  of  a  key  set  of  char¬ 
acters  that  identify  the  file.  The  key  is 
converted  to  a  random  number  and  the 
random  number  is  converted  to  the  ad¬ 
dress  where  the  item  may  be  stored.  If 
the  item  is  not  in  this  pocket,  an  over¬ 
flow  pocket,  chained  to  the  first  pocket, 
will  be  searched. 

fllo  analysis  —  The  examination,  study, 
and  resolution  of  file  characteristics  to 
determine  similarities,  number  and  type 
of  redundancies,  and  to  check  labeling 
and  listing  of  documents  which  affect 
file  and  data  elements  contained  in  files, 
fllo,  archival  quality  —  A  file  to  be  used  for 
historical  records;  therefore,  it  has  high 
resistance  to  deterioration  during  a  spe¬ 
cified  period  of  use  and  storage, 
fllo,  chainod  —  To  conserve  searching 
time  and  space,  some  computer  files  are 
in  chains.  Each  data  item  or  key  in  a 
record  in  the  chain  has  the  address  of 
another  record  with  the  same  data  or 
key.  To  retrieve  all  data  which  contain 
the  given  key,  only  the  first  address 
need  be  found,  since  the  next  address  is 
adjacent  to  it,  and  that  one  is  adjacent  to 
the  next,  etc. 

fllo,  chango  —  A  list  of  transactions  pro¬ 
cessed  against  the  master  file. 

fllo  chocks,  magnotic  tapo  —  Hardware 
checks  for  faulty  tapes  without  loss  of 
computer  time  or  manual  intervention, 
fllo  compononts  —  The  parts  of  a  file.  A 
typical  file  is  composed  of  header  or 
label,  data  items,  and  an  end  of  file 
mark.  These  components  are  contained 
in  subdivisions  of  the  file  called  records 
or  blocks. 

fllo  composition  —  The  filing  of  records 
within  a  storage  unit, 
fllo  convorsion  —  The  transformation  of 
parts  of  records,  customer  account  rec¬ 
ords,  employee  records,  and  the  like 
from  their  original  documents  into  mag¬ 
netic  files  by  the  computer. 


fllo,  data  —  Aggregations  of  data  sets  for 
definite  usage.  Tne  file  may  contain  one 
or  more  different  data  sets.  A  perma¬ 
nent  data  file  is  one  in  which  the  data  is 
perpetually  subject  to  being  updated; 
e.g.,  a  name  andf  address  file.  A  working 
data  file  is  a  temporary  accumulation  of 
data  sets  which  is  destroyed  after  the 
data  has  been  transferred  to  another 
form. 

fllo,  doad  —  A  file  that  is  not  in  current  use 
but  is  retained. 

fllo  donsity,  troilor  rocord  —  A  process 
used  in  cases  involving  identification 
numbers  which  match  the  disk-file  ad¬ 
dresses. 

fllo,  dofail  —  A  file  of  information  that  is 
relatively  transient.  This  is  contrasted 
with  a  master  file  which  contains  rela¬ 
tively  more  permanent  information; 
e.g.,  in  the  case  of  weekly  payroll  for 
hourly  employees,  the  detail  file  will 
contain  employee  number,  regular 
time,  and  overtime,  the  hours  such  em¬ 
ployee  has  worked  in  a  given  week,  and 
other  information  changing  weekly. 
The  master  file  will  contain  the  em¬ 
ployee’s  name,  number,  department, 
rate  of  pay,  deduction  specifications, 
and  other  information  which  regularly 
stays  the  same  from  week  to  week. 

flia  davicai  —  A  computer  system  is  a  col¬ 
lection  of  devices,  many  of  them  ad¬ 
dressable:  disks,  magnetic  tape  drives, 
cassettes,  card  or  paper  tape  readers, 
paper  tape  punch,  printers,  terminals, 
etc.  Files  can  be  transferred  to  and  from 
all  of  these  devices,  but  of  the  devices 
mentioned,  only  disks  are  random  ac¬ 
cess  devices— devices  that  allow  data  to 
be  processed  in  random  order  indepen¬ 
dent  of  its  physical  location  on  the  de¬ 
vice  or  its  location  relative  to  other 
information.  These  devices  are  some¬ 
times  called  block  replaceable  devices. 
The  other  devices  process  information 
in  the  same  order  as  the  physical  order 
of  the  data  on  the  device.  These  are 
called  sequential  access  devices. 

flIa  diractory,  ditkafta  —  Generally,  each 
diskette  contains  a  file  directory  that 
identifies  what  files  are  stored,  where 
they  are  located,  and  other  related  in¬ 
formation  such  as  file  size  and  attrib¬ 
utes.  Listing  the  file  directory  is  accom¬ 
plished  with  a  single  command  on  most 
systems. 

flia  avant  —  A  single  file  access,  either 
reading  or  writing.  The  processing  of  an 
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action  usually  requires  one  or  more  file 
events. 

file  feed  —  An  extension  device  which  in¬ 
creases  the  punch  card  capacity  of  the 
feed  hopper  peripheral  devices. 

file  gop  —  An  interval  of  space  or  time  to 
indicate  or  signal  the  end  of  a  file. 

file  identification  —  The  coding  required 
to  identify  each  physical  unit  of  the  out¬ 
puts  of  electronic  data-processing  ma¬ 
chine  runs. 

file,  inactive  —  A  previously  active  file 
that,  although  not  currently  in  use,  is 
expected  to  be  restored  to  an  active  sta¬ 
tus. 

file,  index  —  See  index  file. 

file  index,  disk  —  A  table  of  keyfields  iden¬ 
tifying  the  actual  disk  records  in  another 
permanent  disk  file. 

file,  inverted  —  A  file  containing  item  la¬ 
bels  placed  in  a  single  record  identified 
by  a  label  describing  the  contents  of  the 
documents. 

file  label  —  A  set  of  alphanumeric  charac¬ 
ters  that  uniquely  iaentify  the  contents 
of  a  particular  roll  of  magnetic  tape  or  a 
portion  of  a  roll  of  magnetic  tape.  This 
file  label  is  written  on  magnetic  tape  as 
a  block  which  contains  the  file  name, 
reel  number,  date  written,  and  date  ex¬ 
pired. 

fila,  magnetic  strip  —  A  file  storage  device 
which  uses  strips  of  material  with  sur¬ 
faces  that  can  be  magnetized  for  the 
purpose  of  storing  data. 

file  maintenance  —  Modification  of  a  file 
to  incorporate  changes  that  do  not  in¬ 
volve  arithmetical  operations;  for  exam¬ 
ple,  insertions,  deletions,  transfers,  and 
corrections. 

file  maintenance,  graphic  —  The  process 
designed  to  update  physical  representa¬ 
tions  such  as  microfilm,  film  prints,  crt 
output  copies,  etc. 

file  management  —  A  system  design  to 
provide  a  device-independent  interface 
from  a  program  to  data  stored  on  disk. 

file  manager  —  A  file  manager  often  is  an 
on-line  executive  program  that  provides 
the  ability  to  create,  cfelete,  and  retrieve 
programs  by  name  from  a  bulk  storage 
device.  The  file  manager  can  be  de¬ 
signed  to  provide  program  storage  for 
systems  as  small  as  4K  words  where  a 
full  operating  system  cannot  be  used. 
File  manager  supports  disks,  magnetic 
tapes,  cassettes,  etc. 
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fila  mark  —  An  identification  mark  for  the 
last  record  in  a  file.  One  of  the  several 
labels  to  indicate  end-of-file;  i.e.,  file 
marks  may  be  followed  by  trailer  label, 
file  mark,  and  reel  mark, 
file  mark,  end  of  —  A  code  that  signals  the 
last  record  of  a  file  has  been  read, 
file,  mass  storage  —  A  type  of  secondary, 
and  usually  slower,  storage,  designed  to 
supply  the  computer  with  the  required 
intbrmation  and  data  for  immediate  up- 
to-date  reports  on  a  given  program  seg¬ 
ment. 

file,  master  —  The  overall  file  or  grouping 
of  records  having  similar  characteristics, 
but  which  contain  the  data  which  is  con¬ 
sidered  permanent  by  nature  of  its  con¬ 
tents,  such  as  employee  pay  data,  ex¬ 
emptions  claimed,  department  wage 
rates,  etc. 

file,  master-program  —  A  tape  on  which  all 
the  programs  for  a  system  of  runs  are 
recorded. 

file  model  —  The  model  is  an  analog  of  the 
processing  files.  It  can  be  originated, 
added  to  (posting),  compared  with  oth¬ 
ers,  held  aside,  filed  for  later  use,  sent 
somewhere,  and  so  on.  Sets  of  symbols 
arc  the  simple  analogs  for  these  hap¬ 
penings. 

file  name  —  Alphanumeric  characters  as¬ 
signed  to  identify  a  related  set  of  rec¬ 
ords  which  constitute  a  particular  file. 

file,  on-line  (central)  —  The  on-line  cen¬ 
tral  file  may  be  thought  of  as  a  single 
electronic  reservoir,  or  “data  deposit,” 
containing  a  central-information  file 
index  and  all  major-applications  files. 
The  index  and  the  application  files  are 
cross-referenced  by  disk-file  memory 
addresses  maintained  as  integral  parts 
of  all  records.  Under  computer  control, 
inquiries  may  be  made  directly  to  any 
record  in  the  on-line  central  file.  File 
updating  may  occur  continuously 
throughout  the  day.  There  is  no  need  to 
accumulate,  batch,  and  sort  incoming 
transactions  and  other  input  data  for 
separate  application  runs, 
file  erganixatlon  —  The  procedure  of  or- 
anizing  various  information  files;  these 
les  are  often  random-access  files  to  de¬ 
velop  maximized  use  of  storage  and 
swift  retrieval  for  processing, 
file-organization  routine  —  A  specifically 
designed  routine  for  reading  input-data 
files,  and  sorting  them  in  random-access 
locations. 


flle-oriont«d  programining 

fUe-oriented  programming —  l/o  coding  is 
simplified  with  the  general  file  and 
record  control  program.  Programming 
is  file-oriented  rather  than  device-ori¬ 
ented.  Information  is  requested  in  de¬ 
vice-independent  fashion. 

flie-orlentod  tyttem  —  If  reference  to  file 
storage  is  the  principle  or  key  basis  of  a 
system,  it  is  considered  to  be  file-ori¬ 
ented.  Auxiliary  storage  used  as  funda¬ 
mental  or  essential  in  many  commercial 
systems  might  be  file-oriented,  while 
generally  considered  incidental  in 
scientific  systems. 

file  overflow  areas  —  See  overflow  areas, 
file. 

file  packing  density  —  The  ratio  of  availa¬ 
ble  file  or  data  storing  space  to  the  total 
amount  of  data  stored  in  the  file. 

file  preparation  —  The  ordering,  sorting, 
and  handling  of  parts  records,  customer 
account  records,  employee  records,  and 
the  like  from  their  original  or  copied 
documents  into  a  form  suitable  for 
transformation  via  the  computer  onto 
magnetic  files  for  storage. 

file,  problem  —  All  the  material  needed  to 
document  a  program  to  be  run  on  a 
computer. 

file  processing  —  Modification  of  a  file  to 
incorporate  changes  that  do  involve 
arithmetic  operations;  for  example,  re¬ 
ceipts,  issues,  returns,  and  losses  of 
stock  items. 

file,  program  —  A  flexible,  easily  updated 
reference  system  for  the  maintenance  of 
the  entire  software  library. 

file  protection  —  A  device  or  method  that 
prevents  accidental  erasure  of  operative 
data  on  magnetic-tape  reels. 

file  reconstruction  procedures  —  The  safe¬ 
guard  procedure  of  protecting  against 
the  loss  of  data  should  the  file  be  acci¬ 
dentally  destroyed  by  a  programmer  or 
operator  error,  or  by  an  equipment  fail¬ 
ure. 

file  record  compaction  —  See  compaction 
of  file  records. 

file  reel  —  A  magnetic  tape  reel  which 
feeds  toward  the  rewrite  head  and  is 
also  knowm  as  the  supply  reel. 

files,  botch  transaction  —  Transactions  ac¬ 
cumulated  as  a  batch  ready  for  process- 
ing  against  the  master  file. 

files,  disk  —  See  disk  files. 

file  security  —  The  relative  privacy  or 


file  system,  restore  utility 

inaccessibility  of  files  from  unauthor¬ 
ized  users. 

file,  sequential  —  A  data  file  whose  key- 
fields  are  arranged  in  a  definite  se¬ 
quence.  This  is  contrasted  to  a  random 

files,  permanent  data  —  See  data  files, 
file  spot,  end  of  —  An  area  on  the  used 
tape  to  signal  the  end  of  the  file, 
files,  protected  —  Files  in  a  computer  sys¬ 
tem  that  are  accessible  only  to  a  specific 
user.  Since  most  files  in  a  system  are 
protected  in  this  way,  one  user  usually 
cannot  obtain  access  to  the  information 
in  another  user’s  files, 
files,  shared  —  A  direct-access  device  that 
permits  two  systems  to  be  linked  to- 
ether.  Either  system  has  access  to  the 
le. 

file  storage  —  A  special-purpose  storage 
of  relatively  large  capacity,  designed  to 
hold  a  master  hie. 

file  structured  devices  —  Devices  that 
allow  the  storage  of  data  under  assigned 
file  names.  Disks,  tapes,  and  cassettes 
are  all  file  structured  devices.  Devices 
that  are  not  file  structured,  such  as  a  line 
printer  or  terminal,  contain  a  single  log¬ 
ical  collection  of  data, 
file  swapping  —  Some  systems  attempt  to 
keep  as  many  jobs  in  memory  as  possi¬ 
ble.  When  more  memory  is  required  to 
run  a  job  than  is  available,  the  system 
temporarily  swaps  some  jobs  out  of 
memory  and  stores  them  in  one  of  the 
swap  files  defined  by  the  system  man¬ 
ager.  When  it  is  again  their  turn  to  run, 
the  jobs  in  one  of  the  swap  files  are 
swapped  back  into  memory, 
filat,  working  data  —  See  data  files, 
filo  sysfom,  backup  utility  —  The  backup 
utility  allows  the  user  to  ensure  against 
the  total  loss  of  data  due  to  hardware 
failure  or  software  error.  When  in¬ 
voked,  this  utility  permits  the  creation 
of  back-up  c(mies  of  a  single  file  or  a 
collection  of  files  on  some  stor^e  me¬ 
dium.  Thereafter,  if  the  original  files  are 
lost  or  damaged,  these  copies  can  be 
used  to  return  the  files  to  tneir  original 
condition. 

fila  fystem,  rastora  utility  —  The  reverse 
of  the  backup  utility.  Whereas  the 
backup  utility  creates  back-up  copies  of 
files,  tne  restore  utility  lakes  oackup  files 
as  input  and  produces  standard  files  as 
output.  The  structure,  content,  and  at¬ 
tributes  of  these  restored  files  will  be 


205 


fll«,  tap* 


firinwcir*  circuitry 


those  of  the  original  files  at  the  time 
they  were  backed  up. 
file,  tape  —  1 .  A  record  file  consisting  of  a 
magnetic  or  punched-paper  tape.  2.  A 
set  of  magnetic  tapes  m  a  tape  library, 
file,  transaction  —  Transactions  accumu¬ 
lated  as  a  batch  ready  for  processing 
against  the  master  file, 
file  transfer,  communications  —  The  pro¬ 
cess  or  ability  for  transfer  of  sequential 
ASCII  data  files  between  nodes  of  a 
computer  network.  Other  types  of  files 
may  be  transferred  when  formats  of  par¬ 
ticipating  nodes  are  compatible, 
file  transfer,  node  —  The  process  or  ability 
for  transfer  of  sequential  ASCII  data 
files  between  nodes  of  a  computer  net¬ 
work.  Other  types  of  files  may  be  trans¬ 
ferred  when  formats  of  participating 
nodes  are  compatible, 
file,  tub  —  An  open  account  file  which  pro¬ 
vides  ready  accessibility  to  punched 
cards  or  other  computer  storage  docu¬ 
ments. 

file  update,  master  program  —  See  master 
program  file  update. 

file,  user  (time  sharing)  —  See  time-sharing 
user  file. 

file,  variable-length  record  —  A  file  con¬ 
taining  a  set  of  records  that  vary  in 
length. 

file,  volatile  —  A  temporary  or  rapidly 
changing  program  or  file, 
filing  system  —  An  organization  or  set  of 
plans  developed  to  identify  records  for 
efficient  retrieval.  Filing  systems  may  be 
sequential,  alphabetical,  numeric,  or 
coded  in  various  ways, 
fill,  character  —  See  character  fill, 
filler  —  In  order  to  make  some  data  pro¬ 
cessing  items  standard,  such  as  a  record, 
a  filler  is  used  as  some  portion  of  that 
item.  Thus,  the  standard  size  is 
achieved,  and  the  filler  is  not  an  essen¬ 
tial  part  of  the  data  involved, 
filler  function  —  A  function  of  some  graph¬ 
ics  systems  that  allows  the  operator  to 
generate  arcs  of  specified  radius  tangent 
to  two  lines  and  truncates  the  lines  at 
the  point  of  tangency. 
fill,  memory  —  See  memory  fill, 
fill,  storage  —  The  storing  of  characters  in 
storage  areas  not  used  for  data  storage 
or  the  program  for  a  particular  machine 
run. 

film  —  A  base  which  usually  contains  a 
layer  of  magnetic  material  often  less 
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than  one  micron  thick  and  used  for  logic 
or  storage  elements. 

film,  magnetic  thin  —  A  layer  of  magnetic 
material  frequently  used  for  logic  or 
storage  elements.  Magnetic  thin  films 
are  commonly  less  than  a  micron  in 
thickness. 

film  reader  —  See  reader,  film, 
film  recorder  —  A  mechanism  that  receives 
information  from  a  computer  and  re¬ 
cords  it  in  the  form  of  opaque  and  trans¬ 
parent  areas  on  photographic  film, 
filter —  1.  A  device  that  separates  signals 
or  material  in  accordance  with  specified 
criteria.  2.  A  machine  word  that  spe¬ 
cifies  which  parts  of  another  machine 
word  are  to  be  operated  on.  Also  called 
extractor  or  mask. 

financial  point-of-tale  (POS)  system  — 

Some  terminals  provide  plastic-card 
transaction  services  at  small  retail 
stores.  With  the  terminals,  financial  in¬ 
stitutions  can  enable  retail  outlets  to  au¬ 
thorize  consumer  bank  card  or  personal 
check  transactions.  Additionally,  banks, 
savings-and-loan  associations,  and 
credit  unions  can  use  the  terminals  to 
transfer  transaction  funds  directly  from 
a  shopper’s  to  a  merchant’s  account, 
financial  utility  —  A  general-purpose  com¬ 
puter  utility  for  handling  massive 
volumes  of  financial  transactions, 
finding  —  The  operation  which  consists  of 
identifying  and  then  selecting.  The  op¬ 
eration  begins  when  one  object  in  a 
group  is  requested  to  be  found.  The  se¬ 
lection  terminates  when  the  object  is 
found. 

fine  indax  —  A  subsidiary  or  supplemental 
index  of  a  pair  of  indexes  usea  to  locate 
a  particular  file  record.  The  higher  or 
master  index  would  be  often  considered 
the  “gross”  index, 
fine  fort  —  See  sort,  fine. 

FIPS  —  Abbreviation  for  Federal  Informa¬ 
tion  Processing  Standards.  See  ANSI 
standards. 

firmware  —  Computer  programs  that  are 
embodied  in  a  physical  aevice  that  can 
form  part  of  a  machine.  Contrasted  with 
software,  which  refers  to  the  entire  set 
of  programs,  procedures,  and  related 
documentation  associated  with  a  system 
and  especially  a  computer  system,  spe¬ 
cifically  computer  programs, 
firmware  circuitry  —  Computer  circuitry 
which  performs  the  functions  of  pro¬ 
gram  instructions.  In  the  firmware  con- 
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cept,  many  routine  operations  would  be 
“hard  wired”  into  tnc  machine  to  re¬ 
lieve  the  programmer  of  many  repeti¬ 
tive  tasks  and  improve  machine  effi¬ 
ciency. 

firmware  instructions  —  Software  instruc¬ 
tions  committed  to  a  ROM  (read-only 
memory),  often  as  a  control  block.  Firm¬ 
ware  can  increase  the  instruction  set 
and  control  capability  of  a  computer  by 
having  the  ROM  code  convert  extended 
instructions  into  sets  of  actual  machine 
instructions. 

firmwore  ROM  —  A  ROM  containing  a 
control  program.  The  term  generally 
refers  to  software  that  has  been  made 
operationally  permanent  by  storing  it  in 
a  type  of  hardware,  e.g.,  a  chip,  board, 
etc. 

first  generation  computer  —  See  computer, 
first  generation. 

first  item  list  —  Same  as  indication,  group. 

first-level  address  —  An  address  that  indi¬ 
cates  the  location  where  the  referenced 
operand  is  to  be  found  or  stored,  with 
no  reference  to  an  index  register  or 
B-box. 

first-order  subroutine  —  See  subroutine, 
first-order. 

first-pass  sorting  (own  coding)  —  Com¬ 
puter  instructions  created  by  the  pro¬ 
grammer,  in  assembly  or  absolute  form, 
which  are  executed  bv  a  sort  during  the 
first  pass  of  the  file  after  input  program 
has  been  loaded,  but  prior  to  execution 
of  first-pass  sequencing  instructions. 

first  remove  subroutine  —  See  subroutine, 
first-order. 


five  level  —  Any  teletypewriter  code 
which  utilizes  five  impulses,  in  addition 
to  the  start  and  stop  impulses,  for  de¬ 
scribing  a  character. 

fixed  area  (FX)  —  I'he  area  on  a  disk 
where  data  files  or  core  image  programs 
may  be  stored  and  protected. 

fixed  block  —  The  number  of  characters 
in  the  block  is  determined  by  the  logic 
of  the  computer. 

fixed  connector  —  Used  in  flowcharting  to 
indicate  that  only  the  result  indicator 
can  exist  after  a  process  completion. 

fixed-cycle  operation  —  1 .  A  type  of  com¬ 
puter  performance  whereby  a  fixed 
amount  of  time  is  allocated  to  an  opera¬ 
tion.  2.  An  operation  that  is  completed 
in  a  specified  number  of  regularly  timed 
execution  cycles. 

fixed  data  name  —  The  specific  reserve 
term  representing  a  predetermined 
value. 

fixed  formats  —  A  state  of  unchanging  de¬ 
scription,  or  a  specification  of  the  infor¬ 
mation  content  in  a  particular  design  or 
a  programmed  area. 

fixed-form  coding  —  Specific  coding  in¬ 
structions  with  a  fixed  field  assigned  to 
particular  labels,  operations  codes,  and 
operand  parts  of  the  instructions. 

fixed-head  disk  —  Refers  to  various  disk 
units  that  have  read/write  heads  that  are 
specifically  fixed  in  position.  In  such  sys¬ 
tems,  usually  one  nead  is  required  for 
each  track  of  information  recorded  on  a 
disk. 

fixed  length  —  Relates  to  the  number  of 


Courtesy  BASF  Systems 


Fixed-head  disk. 


fix«ci-l«iigth  fll«  r«cordt 

characters  which  can  be  contained  in  a 
specific  storage  location  or  data  ele¬ 
ment,  and  which  number  of  characters 
to  be  handled  as  units  cannot  be 
changed  by  programmers.  Opposite  of 
variable  length,  which  if  placed  in  fixed- 
length  storage  locations  could  result  in 
undesired  unused  spaces  in  packing 
density. 

flx«d-length  file  records  —  Enumerable 
elements  each  of  which  has  the  same 
number  of  words,  characters,  bits, 
fields,  etc. 

fixed-length  record  system  —  When  a  sys¬ 
tem  contains  all  records  with  the  same 
number  of  characters,  it  is  called  a  fixed- 
length  record  system.  This  is  contrasted 
to  systems  which  have  a  variable  num¬ 
ber  of  characters  in  a  record, 
fixed-length  word  —  A  computer  word 
which  always  has  a  fixed  number  of  char¬ 
acters,  i.e.,  one  with  16  alphanumeric 
characters  or  32  binary  digits  without 
any  variation  whatever.  Registers,  stor¬ 
age  locations,  gating,  etc.,  are  designed 
to  handle  a  fixed  number  of  digits, 
fixed-plus-vorioble  structure  —  A  type  of 
computer  design  in  which  the  logical  or¬ 
ganization  and  physical  structure  of  the 
central  processor  are  arranged  to  meet 
the  instantaneous  needs  of  different 
users.  This  design  is  a  requirement  of 
communication  networks,  with  their 
thousands  of  applications, 
fixed  point  — ^  1 .  A  notation  or  system  of 
arithmetic  in  which  all  numerical  quan¬ 
tities  are  expressed  by  a  predetermined 
number  of  aigits,  with  the  point  implic¬ 
itly  located  at  some  predetermined  po¬ 
sition.  (Contrasted  with  floating  point.) 
2.  A  type  of  calculation  with  integers 
only  and  without  any  decimal  point  or 
decimal  portions. 

fixed-point  operation  —  A  calculation  of 
numbers  in  which  the  arithmetic  point, 
binary  or  decimal,  is  assumed  to  be  or  is 
held  at  a  specific  relative  position  for 
each  number. 

fixed-point  port  —  That  one  of  the  two 

elements  of  the  floating-point  represen¬ 
tation  of  a  number  whicn  is  not  the  ex¬ 
ponent  or  power  of  the  base, 
fixed-position  addressing  —  This  permits 
selective  updating  of  tape  information 
as  in  magnetic  disk  or  drum  storage  de¬ 
vices.  Units  as  small  as  a  single  com¬ 
puter  word  may  be  stored  or  recorded 
on  tape  without  disturbing  adjacent  in¬ 
formation.  Data  blocks  are  numbered 
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and  completely  addressable.  Inter¬ 
record  gaps  are  eliminated,  thereby  in¬ 
creasing  tape  storage  capacity, 
fixed  radix  scale  —  Same  as  notation,  fixed 
radix. 

fixed  routine  —  A  routine  which  cannot  be 
modified  during  its  execution, 
fixed-size  records  —  Denumerable  file  ele¬ 
ments  each  of  which  has  the  same  num¬ 
ber  of  words,  characters,  bits,  fields,  etc. 
fixed  word  —  The  limitation  of  equipment 
as  to  the  constant  number  of  characters 
which  the  equipment  will  handle, 
fixed  word  length  —  1 .  A  term  which  re¬ 
fers  to  computers  in  which  data  are 
treated  in  units  of  a  fixed  number  of 
characters  or  bits  (as  contrasted  with 
variable  word  length).  2.  All  storage 
fields  must  have  a  predetermined  length 
or  capacity  (in  contrast  to  a  variable 
word  length). 

flag  —  1 .  A  bit  of  information  attached  to 
a  character  or  word  to  indicate  the 
boundary  of  a  field.  2.  An  indicator  used 
frequently  to  tell  some  later  part  of  a 
program  that  some  condition  occurred 
earlier.  3.  An  indicator  used  to  identify 
the  members  of  several  intermixed  sets. 
(Synonymous  with  sentinel.)  4.  Any  of 
various  types  of  indicators  used  for 
identification,  e.g.,  a  wordmark, 
flag  bit  — A  specific  information  bit  that 
indicates  a  type  or  form  of  demarcation 
that  has  been  reached.  This  may  be 
carry,  overflow,  etc.  Generally  the  flag 
bit  refers  to  special  conditions,  such  as 
various  types  of  interrupts, 
flag  indicator  —  A  signal  set  up  to  indicate 
that  a  specific  condition  has  occurred  in 
a  computer.  The  flag  may  be  pro¬ 
grammed  or  generatecT in  the  machine. 
For  example,  when  a  buffer  is  full,  a  flag 
may  be  set  up  to  indicate  this  condition, 
flag  linos  —  Inputs  to  a  microprocessor 
controlled  by  i/o  devices  and  tested  by 
branch  instructions. 

flag  oporand^ — The  third  operand  of  a 
symbolic  instruction,  designating  which 
digits  of  the  object-level  instruction  will 
be  flagged. 

flag  status  ragistar  —  A  type  of  register 
used  to  store  the  states  of  the  various 
flag  cells.  Each  flag  type  is  assigned  a 
particular  bit  position  within  the  regis¬ 
ter. 

flag  tasts  —  Single  bits  used  to  indicate 
the  result  of  a  simple  test.  Typical  mi¬ 
croprocessor  systems  have  flags  for 
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such  functions  as  a  zero  test,  positive 
test,  and  carry.  FIag[s  are  generally  used 
as  a  basis  for  conditional  decisions,  such 
as  jump  if  zero. 

flatbed  plotter  —  A  device  that  provides 
continuous  line  or  point  plotting  of 
curves  and  data. 

fl0t  fil«  —  A  file  structure  that  does  not 
support  involvement  of  hierarchical  re¬ 
lationships,  such  as  a  CODASYL  data 
set.  The  term  is  sometimes  used  to  ex¬ 
clude  files  with  searching  mechanisms 
or  direct  access  capabilities.  Typical  flat 
files  are  simple  sequences  of  records  on 
tape  or  cards. 

fl•xibility,  software  —  See  modularity, 
software. 

flip-flop  —  A  bistable  device  (a  device  ca¬ 
pable  of  assuming  two  stable  states) 
which  may  assume  a  given  stable  state 
depending  upon  the  pulse  history  of 
one  or  more  input  points  and  having 
one  or  more  output  points.  The  device 
is  capable  of  storing  a  bit  of  informa¬ 
tion,  controlling  gates,  etc.  A  toggle. 

flip-flop  rogisfor  —  See  register,  flip-flop. 

floot  —  To  move  or  shift  one  or  several 
characters  into  positions  to  the  right  or 
left  as  determined  by  data  structure  or 
programming  desires,  e.g.,  to  float  as¬ 
terisks  to  the  right  or  left  of  numerical 
fields;  dollar  signs  to  the  rightmost 
nonspace  positions. 

flooting  oddrots  —  See  address,  floating. 

flooting-docimol  orithmotic  —  A  method  of 
calculating  that  automatically  accounts 
for  the  location  of  the  radix  point.  This 
is  usually  accomplished  by  handling  the 
number  as  a  signed  mantissa  times  the 
radix  raised  to  an  integral  exponent; 
e.g.,  the  decimal  number  -f-SS.S  might 
be  written  as  -I-.883  X  10*;  the  binary 
number  —.0011  as  —.11  X  2"2. 

flooting  goto  —  A  technique  used  for  ul¬ 
traviolet-erasable  EPROMs  in  which  a 
silicon  gate  is  isolated  inside  the  silicon 
dioxide. 

flooting  point — ^A  notation  in  which  a 
number  x  is  represented  by  a  pair  of 
numbers  y  and  z  (and  two  integers  n  and 
m  which  are  understood  parameters  in 
any  given  representation)  with  y  and  z 
chosen  so  that  x  =  yn^  where  z  is  an 
integer.  The  quantity  z  is  called  the  ex¬ 
ponent  or  characteristic;  e.g.,  a  decimal 
number  24 1 ,000,000  might  be  shown  as 
2.41,  8,  since  it  is  equal  to  2.41  X  10*. 

flooting-point  orithmotic  —  A  method  of 
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calculation  which  automatically  ac¬ 
counts  for  the  location  of  the  radix 
oint.  This  is  usually  accomplished  by 
andling  the  number  as  a  signed  man¬ 
tissa  times  the  radix  raised  to  an  integral 
exponent. 

flooting-point  orithmotic  (oporotion)  — 

In  order  to  add  two  floating-point  num¬ 
bers,  it  is  first  necessary  to  equalize  the 
exponents  of  the  numbers.  This  is  ac¬ 
complished  by  shifting  the  mantissa  of 
the  smaller  expression  to  the  right  the 
number  of  places  that  equals  the  differ¬ 
ence  of  the  two  exponents.  For  exam¬ 
ple,  in  adding  the  floating-point  decimal 
numbers  0.3  X  lO'*  and  0.^7  X  10*,  0.3 
X  10"*  is  written  as  0.003  X  10*  and 
then  the  two  numbers  are  added,  which 
gives  the  result  0.273  X  10*. 

.3  X  lO'^  .003  X  10* 

-f  .27  X  10*=+  .27  X  10* 

.273  X  10* 

The  same  procedure  is  required  for 
subtraction  except  that  the  subtrahend 
is  subtracted  from  the  minuend  in  the 
final  step  of  the  operation. 

.27  X  10*  .27  X  10* 

-  .3  X  10^=  -  .003  X  10* 


.267  X  10* 

To  perform  this  operation  with  binary 
numbers,  the  exponents  are  first  differ¬ 
enced.  Then  the  mantissa  of  the  num¬ 
ber  with  the  smallest  exponent  is  shifted 
right  the  specified  number  of  places, 
that  is,  the  difference  between  the  two 
exponents.  When  this  is  accomplished, 
the  two  resulting  floating-point  expres¬ 
sions  are  added  with  a  douole-precision 
add  instruction,  and  the  exponent  of  the 
larger  number  is  affixed  to  the  result. 
The  operation  is  the  same  for  subtrac¬ 
tion  except  that  the  sign  of  the  sub¬ 
trahend  is  changed  before  the  double¬ 
precision  add  is  performed.  The 
procedure  just  outlined  is  a  much  sim¬ 
plified  analysis  of  floating  point  addi¬ 
tion  and  subtraction,  but  serves  to  ex¬ 
plain  the  basic  principle. 

Multiplication  and  division  of  the 
mantissa  of  the  floating-point  expres¬ 
sion  are  performed  in  the  same  manner 
as  for  normal  fixed-point  numbers.  The 
exponents,  however,  are  added  in  multi¬ 
plication,  and  subtracted  in  division. 
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floating-point  coofficiont  —  See  coefficient, 
floating-point. 

floating-point  operation  —  A  calculation 
of  numbers  in  which  the  arithmetic 
point,  binary  or  decimal,  is  movable,  not 
necessarily  the  same  for  each  number, 
floating-point  package  —  A  subroutine  or 
hardware  device  that  achieves  floating¬ 
point  hardware  function  without  addi¬ 
tional  CPU  slowed  activity.  In  software, 
it  consists  of  routines  for  fixed  to  float¬ 
ing-point  conversion  and  vice  versa, 
conversion  from  decimal  to  floating 
point  and  vice  versa,  plus  floating-point 
move  and  such  floating-point  arithmetic 
functions  as  addition,  subtraction,  mul¬ 
tiplication,  and  division, 
floating-point  precision  —  The  maximum 
number  of  binary  digits  used  as  the 
mantissa  of  a  single-precision  floating¬ 
point  fraction. 

flooting-point  subroutines  —  Special  rou¬ 
tines  that  handle  floating-point  num¬ 
bers  as  arguments, 
floppy  disk  —  See  diskette, 
floppy  disk  controller  —  The  devices  that 
provide  control  of  data  transfer  to  and 
from  a  floppy  disk. 


floppy  disk  controller,  intelligent  —  The  in¬ 
telligent  floppy  disk  controller  (FDC) 
provides  software  functions  which  nor¬ 
mally  have  to  be  implemented  in  the  mi¬ 
crocomputer  system  itself.  These  func¬ 
tions  are  accomplished  by  using 
separate  microprocessors  on  the  con¬ 
troller  boards.  Typically,  an  intelligent 
FDC  will  provide  a  file  management  sys¬ 
tem  with  symbolic  filing  and  automatic 
space  allocation  on  a  diskette.  It  will 
also  provide  full  editing  capabilities  and 
full  input-output  buffering  as  well  as  a 
variety  of  optional  interfaces.  In  addi¬ 
tion  the  usual  access  methods  will  be 
provided,  such  as  sequential,  random, 
or  direct  accessing.  Sophisticated  error 
corrections  and  order  retry  for  soft  er¬ 
rors  may  also  be  available  on  some  con¬ 
trollers,  as  well  as  explicit  diagnostics. 

floppy  disk  drives  —  A  disk  unit  consists  of 
a  disk  drive — the  mechanism  within 
which  the  disk  rotates — and  a  controller 
containing  electronic  circuitry  that 
feeds  signals  into  and  from  the  disk,  and 
that  allows  the  disk  unit  to  work  to¬ 
gether  with  the  computer  central  pro¬ 
cessing  unit. 

floppy  disk,  intelligent  —  Refers  to  various 
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types  that  have  an  addition  of  a  mi¬ 
crocomputer  as  a  tester  that  allows  for 
new  tests  such  as  amplitude,  resolution 
determination,  dropout,  extra  pulse, 
and  modulation.  Tne  microcomputer 
also  allows  users  to  select  exactly  what 
tests  they  desire  to  have  performed,  or 
to  develop  their  own  custom  tests, 
floppy-disk  typos  —  There  are  two  sizes  of 
floppy  disk,  the  standard  8-inch  diskette 
unit  and  the  514 -inch  diskette  unit. 
They  are  essentially  identical  in  design 
because  they  are  contact  recording  de¬ 
vices  closely  resembling  tape  drives. 
These  drives  record  data  at  oasic  rates 
of  125  to  250  bps  with  recording  densi¬ 
ties  of  6600  bits  per  radian.  By  using 
different  data  encoding/decoding  tech¬ 
niques,  the  bit  densities  may  be  easily 
doubled  without  affecting  the  densitv  of 
flux  reversals  on  the  medium.  Since  data 
is  recorded  on  concentric,  circular 
tracks  at  a  constant  rate  regardless  of 
track  radius,  data  bit  cell  lengths  vary 
directly  with  track  radius.  Radius  ratios 
on  the  order  of  1.8  to  1  in  these  pro¬ 
ducts  tax  the  ability  to  read  data  reliably 
with  cost-effective  drive/read  channel 
circuitry. 

flow  —  A  general  term  to  indicate  a  se¬ 
quence  of  events. 

flow,  bidiroctionol  —  Flow  that  can  extend 
over  the  same  flow  lines  in  either  direc¬ 
tion. 

flowchort^ — A  chart  to  represent,  for  a 
problem,  the  flow  of  data,  procedures, 
growth,  eauipment,  methods,  docu¬ 
ments,  macnine  instructions,  etc. 
flowchort  connoctor  —  See  connector, 
flowchart. 

flowchart,  data  —  See  data  flowchart, 
flowchart,  opiorations  —  A  graphic  repre¬ 
sentation  of  the  intercommunicated,  in¬ 
terconnected  logical  steps  necessary  to 
solve  a  particular  problem. 

flowchart,  program  —  A  visual  representa¬ 
tion  of  a  computer  problem  in  which 
machine  instructions  or  groups  of  in¬ 
structions  are  designated  oy  symbols, 
flowchart,  structure  —  Generalized  flow¬ 
charts  showing  input,  processing,  files, 
and  output  without  indicating  the  pre¬ 
cise  methods  of  processing, 
flowchart  symbols  —  The  symbols,  such  as 
squares,  circles,  etc.,  convey  no  infor¬ 
mation  and  must  be  labeled.  ITey  local¬ 
ize  a  point  of  interest  but  convey  only 
the  most  general  notion  of  intent.  The 


finished  model  must  include  adequate 
description  to  explain  what  the  opera¬ 
tion  cloes.  Liberal  use  of  footnotes  is 
recommended  to  explain  the  “why”  of 
operations  that  are  not  straightforward. 

flowchart,  systoms  —  Visual  representa¬ 
tion  of  the  system  through  wnich  data 
provided  by  the  source  document  are 
converted  into  final  documents. 

flowchart  tochniguo  —  Detailed  flowcharts 
showing  data  and  information  require¬ 
ments  and  the  specific  methods  and  cal¬ 
culations  for  processing  the  informa¬ 
tion. 

flow  control  —  The  time  sequence  of  in¬ 
struction  executions  which  relate  to  the 
maintenance  of  control  of  a  computer 
system.  Examples  are:  executive  rou¬ 
tines,  jump  instructions,  various  specific 
decision  programs  or  instructions. 

flow  diagram  —  A  chart  that  graphically 
describes  the  functional  relationships  of 
the  hardware  units  that  make  up  a  sys¬ 
tem.  Such  a  diagram  tends  to  serve  to 
indicate  the  various  data  and  control 
signal  paths  between  the  functional 
units  of  the  system. 

flow  diogram,  dynomic  —  See  diagram,  dy¬ 
namic  flow. 

flow  diroction  —  The  antecedent-to- 
successor  relation,  indicated  by  arrows 
or  other  conventions,  between  opera¬ 
tions  on  flowcharts. 

flowlino  —  A  line  representing  a  connect¬ 
ing  path  between  symbols  on  a  flow¬ 
chart. 

flow,  normol-diroctlon  —  A  flow  in  a  direc¬ 
tion  from  left  to  right  or  top  to  bottom. 

flow,  porallol  —  The  system  of  operations 
designed  so  that  several  of  them  may  be 
conducted  simultaneously,  such  as  in 
house  building,  the  air-conditioning 
ducting  can  be  completed,  while  the 
plumbing  is  being  worked  on,  while  the 
landscaping  is  being  developed,  etc. 

flow-procots  diagram  —  A  graphic  repre¬ 
sentation  of  the  major  steps  of  work  in 
process.  The  illustrative  symbols  may 
represent  documents,  machines,  or  ac¬ 
tions  taken  during  the  process.  The  area 
of  concentration  is  on  where  or  who 
does  what,  rather  than  how  it  is  to  be 
done.  (Synonymous  with  process  chart.) 

flow,  rovorto-diroction  —  A  flow  in  a  direc¬ 
tion  other  than  left  to  right  or  top  to 
bottom. 

flow  tracing  —  A  type  of  diagnostics 
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and  debugging  in  which  the  program¬ 
mer  specifies  tne  start  and  ena  of  those 
program  segments  where  he  wishes  to 
examine  the  contents  of  various  regis¬ 
ters  and  accumulators.  The  program 
will  run  at  machine  speed  until  it  en¬ 
counters  the  desired  segments,  and  the 
printing  commences  and  is  terminated 
when  the  end  of  the  program  segment  is 
encountered. 

fluorascant  display  —  A  display  having 
segments  composed  of  fluorescent  ma¬ 
terial  that  glows  when  bombarded  by 
electrons. 

flying-spat  scannar  —  In  optical  character 
recognition  (OCR),  a  device  employing 
a  moving  spot  of  light  to  scan  a  sample 
space,  the  intensity  of  the  iransmittecl  or 
reflected  light  being  sensed  by  a 
photoelectric  transducer. 

follower,  curve  —  See  curve  follower. 

font  —  A  complete  family  or  assortment  of 
characters  of  a  given  size  and  style. 

font,  optical  —  One  of  the  media  that  can 
be  used  as  computer  input.  An  optical 
font  is  a  variety  of  type  which  can  be 
sensed  by  a  computer  input  device  and 
translated  into  electronic  form  within 
the  computer. 

font  roticio  —  A  system  of  lines  forming 
various  character  outlines  or  dimen¬ 
sions  in  optical  character  recognition 
which  is  placed  over  the  image  of  an 
input  character  and  which  determines 
whether  that  character  conforms  to  the 
prescribed  shape  and  range  of  dimen¬ 
sions.  Other  outlines  on  the  font  reticle 
check  for  minimum  space  between  lines 
and  characters,  and  for  the  maximum 
size  of  punctuation  marks. 

footing,  control  —  A  summary  or  total  at 
the  end  of  a  control  group  or  for  various 
control  groups,  i.e.,  a  minor  total. 

footing,  pogo  —  The  summing  of  the  en¬ 
tries  on  a  particular  page,  usually  ap¬ 
pearing  at  the  bottom  of  each  page. 

footing,  report  —  The  summary  of  the  en¬ 
tire  report,  which  most  often  appears  at 
the  termination  and  which  is  also  known 
as  final  footing. 

forbifidon  choractor  code  —  Same  as  code, 
illegal. 

forbidden  code  —  See  code,  illegal. 

forbidden  combinotion  —  Same  as  charac¬ 
ter,  illegal. 

forbidden-combination  check  —  See  check, 
forbidden-combination . 
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forbidden  digit  —  See  character,  illegal. 

forbidden-digit  check  —  Same  as  check, 
forbidden-combination. 

force  —  To  manually  interrupt  and  inter¬ 
vene  in  the  operation  of  a  routine  and  to 
effect  an  execution  of  a  computer  jump 
instruction. 

forced  coding  —  Same  as  programming, 
minimum-access. 

forced  coding  program  —  Same  as  pro¬ 
gramming,  minimum-access. 

forced  display  —  See  display,  forced. 

foreground  —  A  high  priority  program, 
process,  or  system  part  which  utilizes 
the  computer  CPU  immediately,  or 
when  and  where  and  as  needed,  but 
which  still  allows  less  critical  or  subsidi¬ 
ary  programs  to  be  worked  on  as  back- 
round  tasks  during  the  time  when  the 
igh-priority  programs  are  not  being 
worked.  This  is  the  basis  of  multipro¬ 
gramming  or  foreground/background 
processing. 

foreground/background  processing  — 

Automatic  execution  of  lower  priority 
(background)  programs  when  higher 
priority  (foreground)  programs  are  not 
using  the  system  and  vice  versa.  Back¬ 
ground  program  processing  is  tempo¬ 
rarily  suspended  to  service  interrupt  re¬ 
quests  from  i/o  devices  that  require 
foreground  processing. 

forogrounding  —  Refers  ■  to  specific  pro¬ 
cessing  procedures  in  which  top-pri¬ 
ority  processing  most  often  results  from 
real-time  entries  which  usually  have 
precedence,  through  the  use  of  inter¬ 
rupts  into  lower  priority  or  background 
processing. 

foroground  processing  —  Top-priority 
processing  most  often  resulting  from 
real-time  entries  which  usually  have 
precedence,  through  the  use  of  inter¬ 
rupts,  into  lower  priority  or  background 
processing. 

foroground  program  —  A  program  that  is 
initiated  via  an  outside  request  delaying 
a  background  program. 

foroground  routine  —  Same  as  foreground 
program. 

foreign  attachments  —  Since  the  1969 
Carterphonc  decision,  “foreign”  (i.e., 
non-Bell)  attachments  have  been  per¬ 
mitted  on  the  direct  dial  network.  Until 
recently,  a  Data  Access  Arrangement 
(DAA)  was  required  between  the  cus¬ 
tomer-owned  modem  and  the  line.  A 
low  speed  asynchronous  modem  may 
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now  be  coupled  acoustically  or  induc¬ 
tively  through  a  conventional  handset, 
foreign  exchange  line  —  A  line  offered  by 
a  common  carrier  in  which  a  termina¬ 
tion  in  one  central  office  is  assigned  a 
number  belonging  to  a  remote  central 
office. 

foreign-exchange  service  —  That  service 
which  connects  a  customer’s  telephone 
to  a  central-office  exchange  normally 
not  serving  the  customer’s  location, 
forest  coding  —  Same  as  minimum  latency 
programming. 

form  —  A  printed  or  typed  document 
which  usually  has  blank  spaces  for  the 
insertion  of  information, 
formal  logic  —  See  logic,  formal, 
format  —  A  predetermined  arrangement 
of  characters,  fields,  lines,  punctuation, 
page  numbers,  etc. 
format,  address  —  See  address  format, 
format  character  —  See  character,  format, 
format  control  —  See  control,  format, 
format,  instruction  —  See  instruction  for¬ 
mat. 

format,  N  address  instruction  —  See  in¬ 
struction  format,  N-address. 
format  order  —  See  instruction  format, 
format,  packed  —  A  binary-coded  decimal 
format  in  which  two  decimal  digits  are 
represented  within  a  single  byte  of  stor¬ 
age,  accomplished  by  eliminating  the 
zone  bits. 

format  storage,  local  —  A  system  in  which 
frequently  used  formats  are  stored  at  a 
terminal  controller  instead  of  being  re¬ 
peatedly  sent  down  the  communications 
line. 

format,  symbolic-coding  —  In  writing  in¬ 
structions  using  the  assembly  language, 
the  programmer  is  primarily  concerned 
with  three  fields:  a  label  field,  an  opera¬ 
tion  field,  and  an  operand  field.  It  is  pos¬ 
sible  to  relate  the  symbolic  coding  to  its 
associated  flowchart,  if  desired,  by  ap¬ 
pending  comments  to  each  instruction 
line  or  program  segment, 
formatting  —  1 .  Planning  the  order  of  in¬ 
formation  to  or  output  from  a  computer 
or  peripheral,  such  as  a  printer  or  ert, 
usually  to  assist  or  ease  the  human  re¬ 
ceiver’s  interpretation  of  the  informa¬ 
tion.  2.  Preparation  of  various  types  of 
magnetic  media  to  accept  data  struc¬ 
tures.  Floppy  disks,  for  example,  re¬ 
quire  before  use  that  formatting  regard¬ 
ing  track  and  sector  information  be  set 


for  the  controller.  After  it  is  formatted, 
the  disk  can  be  used  for  normal  i/o  and 
retrieval  operations. 

format,  variable  —  A  changing  descrip¬ 
tion  of  classification  for  the  information 
content  in  a  particular  area. 

form,  Bockus-Nour  —  Same  as  Backus  nor¬ 
mal  form. 

form-feed  charocter  —  See  character, 
form-feed. 

form  feed  out  —  A  form  positioning  fea¬ 
ture  provided  as  an  option  on  sprocket 
feed  teleprinters.  The  automatic  posi¬ 
tioning  of  the  typing  unit  to  the  first  line 
of  typing  on  the  next  form,  at  the  same 
time  feeding  out  the  form  in  use  so  it 
may  be  torn  off. 

forms  creation,  terminols  —  Forms  can  be 
created  with  display  features  to  make 
data  entry  easier  and  reduce  the  chance 
of  errors.  The  forms  used  are  similar  to 
paper  forms  except  that  they  are  dis¬ 
played  on  the  terminal  screen.  Forms 
are  made  by  defining  “fields”  of  one  or 
more  characters.  Each  character  can  be 
given  one  or  more  of  the  display  fea¬ 
tures.  With  some  units,  once  a  form  is 
created,  it  can  be  stored  and  displayed 
as  needed. 

forms  display,  fill-in-blanks  —  A  type  of 
forms  display  that  provides  “fill  in  the 
blank”  operation  with  protected  fixed 
fields.  V'^ariable  areas  are  established  for 
operator  entry  of  the  required  informa¬ 
tion  corresponding  to  each  of  the  pro¬ 
tected  (forms)  fields.  Only  variable 
fields  are  transmitted  when  operating  in 
the  forms  mode. 

form  stop  —  On  a  printer,  the  automatic 
device  that  stops  the  machine  when 
paper  has  run  out. 

Forth  language  —  Forth  is  a  programming 
language  system  which  can  be  imple- 
mentea  readily  on  microcomputers,  and 
which  offers  high-level  means  of  ex¬ 
pressing  solutions  to  a  wide  range  of 
problems.  A  major  feature  of  Forth  is 
that  user-defined  operators  (proce¬ 
dures,  functions  or  commands)  can  be 
used  just  as  though  they  were  primi¬ 
tives.  This  makes  the  language  truly  ex¬ 
tensible.  Extensions  may  be  added  at 
the  user-program  level  or  at  the  Forth- 
interpreter  level. 

FORTRAN  —  1.  FORmula  TRANslator.  A 
compiler  language  developed  by  the 
IBM  Corporation,  originally  conceived 
for  use  on  scientific  problems  but  now 
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widely  adapted  for  most  commercial 
problems  as  well.  2.  Pertaining  to  a 
computer  program  which  translates  a 
FORTRAN-language  program  into  a 
machine-language  program. 

FORTRAN,  commercial  —  Some  systems 
combine  FORTRAN  IV  with  elements 
of  BASIC  and  COBOL  for  business  and 
computational  applications. 

FORTRAN  compiler  system  —  The  FOR¬ 
TRAN  compiler  system  consists  of  two 
basic  elements:  a  source  language 
(FORTRAN  IV),  whose  structure 
closely  resembles  the  language  of  math¬ 
ematics,  and  a  compiler  that  translates 
the  statements  and  formulas  written  in 
the  source  language  into  a  machine-lan¬ 
guage  program. 

FORTRAN  continuo^A  statement  which 
does  not  generate  machine  code.  It  is 
useful  as  the  last  statement  in  a  DO 
loop. 

FORTRAN*80,  microcomputor  —  One  type 
initial  compiler  is  a  fully  implemented 
ANSI  standard  FORTRAN  with  the  ex¬ 
ception  of  the  double  precision  and 
complex  data  types.  It  allows  three  data 
types:  logical  (one  byte),  integer  (two 
byte)  and  real  (four  byte  floating  point). 
Logical  variables  under  FORTRAN-80 
can  represent,  and  store,  both  logical 
values  (ones  and  zeros)  and  integer 
quantities  from  —  128  to  +  127.  This  al¬ 
lows  programmers  to  minimize  data 
storage,  and  take  advantage  of  fast  logi¬ 
cal  arithmetic  operations — with  integers 
within  that  range.  It  is  a  one-pass  com¬ 
piler  that  reads  source  code,  concur¬ 
rently  translates  it  into  relocatable  ob¬ 
ject  code,  that  may  be  placed  in  ROM, 
and  prints  an  optional  code  listing.  (12 
Kbytes  memory  required.) 

FORTRAN  IV  — FORTRAN  IV  is  a  lan¬ 
guage  that  is  problem  oriented.  The 
programmer  may  think  in  terms  of  the 
problem,  rather  than  thinking  in  terms 
of  the  computer  which  is  used  to  solve 
the  problem.  Initially  designed  for 
scientific  applications,  it  has  proved 
quite  convenient  for  many  commercial 
and  industrial  applications. 

FORTRAN  IV  croft  atsamblar  —  A  typical 
program  or  group  of  programs  de¬ 
signed  to  convert  microcomputer  as¬ 
sembly  language  to  microprocessor  ma¬ 
chine  code.  Assembly  language  is  fully 
symbolic,  and  symbolic  cross-referenc¬ 
ing  is  provided  together  with  diagnos¬ 
tics  of  programming  errors.  Special  as¬ 
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sembler  features  are  typically  provided 
to  enable  efficient  use  of  unique  ar¬ 
chitectural  features  of  specific  micro¬ 
processors. 

FORTRAN  IV  loflical  capabilifiat  —  FOR¬ 
TRAN  IV  logical  capabilities  include: 
type-declaration  statements,  logical  op¬ 
erators,  logical  expressions,  relational 
operators,  logical  assignment  state¬ 
ments,  and  the  logical  IF  statement. 

FORTRAN  IV  timulater  —  Programs  de¬ 
signed  to  functionally  simulate  execu¬ 
tion  of  various  host  computer  pro¬ 
grams.  Simulators  are  interpretive  and 
provide  bit-for-bit  duplication  of  micro¬ 
processor  instruction  execution  timing, 
register  contents,  etc.  The  system  usu¬ 
ally  provides  direct  user  control  over  ex¬ 
ecution  conditions,  RAM/register  con¬ 
tents,  interrupts,  i/o  data,  etc. 

FORTRAN  languaga  —  Programs  are  writ¬ 
ten  directly  as  algebraic  expressions  and 
arithmetic  statements.  Various  svmbols 
are  used  to  signify  equality,  addition, 
subtraction,  exponentiation,  etc.  Addi¬ 
tional  statements  are  provided  to  permit 
control  over  how  the  algebraic  expres¬ 
sions  and  arithmetic  statements  are  to 
be  processed.  These  include  transfer, 
decision,  indexing,  and  input/output 
statements. 

FORTRAN  raal  constanfi  —  See  constants, 
real  (FORTRAN). 

FORTRAN  raal  variablai  —  See  variables, 
real  (FORTRAN). 

FORTRAN  subscripts  —  See  subscripts 
(FORTRAN). 

forward  —  Operations  involved  in  inter¬ 
connecting  circuits  in  order  to  establish 
a  temporary  communication  between 
two  or  more  stations. 

forward-backward  counfor  —  A  device 
which  is  capable  of  adding  or  subtract¬ 
ing  input  so  that  it  can  count  in  either  an 
increasing  or  decreasing  direction. 

forward  scan  —  An  editing  operation 
which  makes  an  output  word  conform  to 
the  control  word  bv  comparing  posi¬ 
tions  from  right  to  left  and  adding  punc¬ 
tuation,  such  as  decimals  and  dollar 
signs. 

four  address  —  LA  method  of  specifying 
the  location  of  operands  anef  instruc¬ 
tions  in  which  the  storage  location  of 
the  two  operands  and  the  storage  loca¬ 
tion  of  the  results  of  the  operation  are 
cited,  and  the  storage  location  of  the 
next  instruction  to  be  executed  is  cited. 


Fourier  onolytis 

2.  Haying  the  property  that  each  com¬ 
plete  instruction  specifies  the  operation 
and  addresses  of  lour  registers. 

Fourier  analysis  —  The  decomposition  of 
a  signal  into  its  simplest  harmonic 
curves  (sines  and  cosines). 

Fourier  series  —  A  mathematical  analysis 
that  permits  any  complex  waveform  to 
be  resolved  into  a  fundamental  plus  a 
finite  number  of  terms  involving  its  har¬ 
monics. 

four  tope  sort  —  See  sorting,  four  tape. 

fox  message  —  A  standard  message  that  is 
used  for  testing  teletypewriter  circuits 
and  machines  because  it  includes  all  the 
alphanumerics  on  a  teletypewriter  as 
well  as  most  of  the  function  characters, 
such  as  space,  figures  shift,  letters  shift, 
etc.  The  message  is:  The  quick  brown 
fox  jumped  over  a  lazy  dog’s  back 

1234567890  - sending.  The 

sending  station’s  identification  is  in¬ 
serted  in  the  three  blank  spaces  which 
precede  the  word  “sending.” 

FPL  A  dovico  —  Abbreviation  for  Field  Pro¬ 
grammable  Logic  Array  device.  A  pro¬ 
grammable  logic  array  in  which  the  in¬ 
ternal  connections  of  the  AND  and  OR 
ates  can  be  programmed  by  passing 
igh  current  through  fusible  links. 

frogmont  —  One  of  the  parts  of  the  con¬ 
tents  of  a  document,  program,  or  rou¬ 
tine,  or  the  act  of  rearrangement  of  con¬ 
tents  of  documents  into  smaller  series 
or  parts. 

frogmontotion  —  1 .  The  process  of  load¬ 
ing  a  program  into  noncontiguous  areas 
of  main  memory  to  achieve  maximum 
utilization  of  storage  space.  The  mem¬ 
ory  map  feature  automatically  provides 
this  capability.  2.  A  situation  in  which  a 
mass  memory  has  many  separate  holes 
(available  spaces)  and  needs  compact¬ 
ing. 

fragmenting  —  The  breaking  down  of  a 
document  into  a  series  of  terms  or  de¬ 
scriptors. 

frame  —  1 .  The  array  of  bits  across  the 
width  of  magnetic  or  paper  tape.  In 
paper  tape  systems,  one  irame  is  equiva¬ 
lent  to  one  character.  2.  A  structure 
which  allows  a  receiver  to  uniquely 
identify  an  information  channel. 

frame,  main  —  The  central  processor  of 
the  computer  system.  It  contains  the 
main  storage,  arithmetic  unit,  and  spe¬ 
cial  register  groups.  (Synonymous  with 
CPU  and  central  processing  unit.) 
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free  field  —  A  property  of  information¬ 
processing  recording  media  which  per¬ 
mits  recording  of  information  without 
regard  to  a  preassigned  or  fixed  field; 
e.g.,  in  information-retrieval  devices,  in¬ 
formation  may  be  dispersed  in  the  re¬ 
cord  in  any  sequence  or  location, 
free  float,  PERT  —  Certain  stops  used  to 
halt  particular  tasks  when  action  will  re¬ 
sult  in  an  overall  delay  in  the  project, 
freeze  mode  —  Same  as  hold  mode, 
freeze  point  in  specifications  —  A  point 
reached  in  programming  any  complex 
system  when  the  functional  specifica¬ 
tions  of  the  operational  program  are 
frozen. 

frequency  —  In  ac  signaling,  the  number 
of  complete  cycles  transmitted  per  sec¬ 
ond.  Usually  expressed  in  hertz  (cycles 
per  second)  kilohertz  (kilocycles  per 
second),  megahertz  (megacycles  per 
second),  etc. 

froquoncy-onolysis  compaction  —  See  com¬ 
paction,  frequency-analysis, 
frequoncy,  clock  —  The  master  freouency 
of  periodic  pulses  that  schedules  tne  op¬ 
eration  of  tW  computer, 
froquoncy  division  multiplexing  —  A  multi¬ 
plex  system  in  which  the  available  trans¬ 
mission  frequency  range  is  divided  into 
narrower  bands,  each  used  for  a  sepa¬ 
rate  channel.  Channels  are  derived  by 
allocating  or  “splitting  up”  a  wider 
bandwidth  into  several  narrower  band- 
widths.  Abbreviated  fdm. 
frequency  doubling,  recording  —  See  re¬ 
cording-frequency  doubling, 
frequency,  moximum  operating  —  The 
maximum  repetition  or  clock  rate  at 
which  the  modules  will  perform  reliably 
in  continuous  operation,  under  worst- 
case  conditions,  without  special  trigger 
pulse  (clock)  requirements, 
frequency,  pulse  repetition  —  See  pulse 
repetition  rate. 

frequency-shift  keying  —  Abbreviated  fsk. 
A  form  of  frequency  modulation  in 
which  the  carrier  frequency  is  raised  or 
lowered  to  represent  binary  1  or  binary 
0.  For  example,  if  a  frequency  of  1706 
Hz  is  shiftea  plus  or  minus  500  Hz,  a 
frequency  of  1200  Hz  represents  a  0, 
and  a  frequency  of  2200  Hz  represents 
a  binary  1 .  Generally,  fsk  techniques  are 
suitable  for  low-speed  devices  such  as 
teleprinters  and  allow  operation  at 
speeds  as  high  as  1800  bps. 
front-ond  preprocossor  systems  —  Systems 


front-«nd  processing 


function  codes 


that  serve  as  an  interface  between  a  host 
computer  and  its  peripherals,  local  ter¬ 
minals,  and  remote  communication 
lines.  Messages  are  assembled,  stored, 
and  formatted  so  that  i/o  interruptions 
of  the  host  computer  are  held  to  a  mini¬ 
mum. 

fronf-ond  procossing  —  Refers  to  minor 
microprocessors  that  are  used  to  inter¬ 
face  communication  terminals  to  a 
“host”  data  processing  system  (an  in¬ 
formation  processor). 

front-und  procustor  —  A  small  computer 
that  serves  as  a  line  controller  for  a  large 
processor.  The  small  computer  not  only 
can  serve  as  a  line  scanner  and  control¬ 
ler,  but  can  handle  a  number  of  “super¬ 
visory”  tasks  that  would  normally  be 
done  by  the  large  processor,  such  as 
error  detection,  character  echoing  (on  a 
full  duplex  line),  user  validity  checking, 
etc.  Tnere  are  two  basic  design  ap¬ 
proaches  to  the  communication  front 
end  of  a  small  processor:  single  bit  buff¬ 
ers  and  line  scanning. 

front  ond,  progrommoblo  —  Since  front- 
end  processors  can  be  configured  with 
their  own  peripherals,  they  are  capable 
of  storing  a  portion  of  the  system  load. 
This  can  oe  a  distinct  advantage  during 
peak-load  situations  and  can  help 
smooth  system  throughput.  The  pro- 
rammable  front  end  can  also  be  con- 
gured  as  a  standard  data  processor. 
When  not  functioning  in  a  communica¬ 
tions  mode,  it  can  be  used  to  perform 
data  processing. 

ftk  —  Abbreviation  for  Frequency  Shift 
Keying. 

fsk  mark/tpucu  status  —  In  frequency- 
shift  keying,  the  higher  frequency  is  the 
mark  state,  and  the  lower  irequency  is 
the  space  state. 

FSL  —  Abbreviation  for  Formal  Semantics 
Language,  a  program  acting  as  a  com¬ 
piler-compiler. 

full  oddar  —  A  half-adder  circuit  arrange¬ 
ment  which  has  an  additional  input  of  a 
carry  bit  or  a  no  bit  from  a  previous 
position. 

full  ASCII  kayboard->A  full  ASCII  key¬ 
board  enables  the  user  to  generate  low¬ 
er-case  data  from  the  keyboard  for  di¬ 
rect  transmission  and  print  lower-case 
data.  Some  systems  have  an  upper-case 
onlv  key  which  prevents  the  full  ASCII 
keyboard  from  generating  lower-case 
data  for  those  applications  where  the 
user  does  not  desire  lower  case. 
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full  subtroctar,  parallal  —  See  subtracter, 
full  (parallel). 

full  subtractur,  turial  —  See  subtracter,  full 
(serial). 

fully  Invurtad  dofa  batu  —  A  data  base 
which  is  inverted  on  every  field.  Such 
data  bases  are  rare  due  to  the  large 
overhead  of  additions  and  deletions. 

function  —  1 .  A  special  purpose  or  charac¬ 
teristic  action.  2.  The  relation  or  associ¬ 
ation  of  one  item  from  a  set  with  each 
item  from  another  set.  3.  A  means  of 
referring  to  a  type  or  sequence  of  calcu¬ 
lations  within  an  arithmetic  statement. 

function  oddrots  instruction  formot  — 

See  address  instruction,  functional. 

hinctionol  addrost  instruction  —  See  ad¬ 
dress  instruction,  functional. 

functional  board  tostor  —  A  tester  that 
verifies  the  correct  logical  operation  of 
a  logic  board  by  applying  test  patterns 
at  the  board-edge  connector.  The  out¬ 
put  responses  usually  are  monitored  at 
the  connector,  although  some  test 
points  may  be  used. 

functional  design  —  See  design,  functional. 

functional  diagram  —  See  diagram,  func¬ 
tional. 

functional  element  —  A  combination  of 
logical  and  delay  elements  which  per¬ 
forms  an  elementary  computer  func¬ 
tion. 

functional  generator  —  A  device  that  pro¬ 
duces  a  given  function  of  an  indepen¬ 
dent  variable. 

functionol  Interleaving  —  See  interleaving, 
functional. 

functional  modular!^  —  The  addition  of 
modules  to  a  basic  data-processing  sys¬ 
tem  which  broadens  the  scope  or  con¬ 
cept  of  the  system  as  well  as  adds  capac¬ 
ity. 

functional  multiplier  —  A  device  which  will 
take  in  the  changing  values  of  two  func¬ 
tions  and  put  out  the  changing  value  of 
their  proauct. 

functional  symbols  —  See  symbols,  func¬ 
tional. 

functional  unit  —  A  combination  of  logical 
and  nonlogical  elements  grouped  to 
perform  an  elementary  computer  func¬ 
tion  such  as  adding,  complementing,  or 
pulse  generation. 

function  buttons  —  See  buttons,  function. 

function  codes  See  codes,  function. 


functioii,  control 


gomo  chip 


function,  control  —  See  control  function. 

function  digit  —  A  unique  computer  code 
digit  that  describes  the  arithmetic  or 
logical  operation  which  is  to  be  carried 
out. 

function  olomont  —  A  device  that  performs 
a  logic  function. 

function  koy  —  1 .  A  specific  key  on  a  key¬ 
board  (for  example,  CR,  LF,  LTRS, 
FIGS,  etc.)  which,  when  operated, 
causes  a  receiving  device  to  perform  a 
certain  mechanical  function  so  that  a 
message  will  be  received  in  proper 
form.  2.  A  special  key  or  set  of  keys 
which  allows  functions  to  be  specified 
characteristic  of  given  applications  envi¬ 
ronment.  3.  Keys  on  keyboards  of  input- 
/output  or  specialized  terminals  wnich 
are  used  to  query  the  system  or  have  it 
perform  certain  operations.  For  exam¬ 
ple,  on  a  remote-inquiry  terminal  used 
in  a  stock  quotation  system,  a  three  let¬ 
ter  combination  identifies  any  stock, 
and  earnings,  sales,  dividends,  volume, 
etc.,  can  be  displayed,  by  punching  the 
right  function  key. 

function  koyt,  cathedo-ray  fubo  (crt)  — 

Fixed  and  variable  function  keys  have 
been  added  to  various  crt  consoles.  A 
function  key  when  depressed  transmits 
a  signal  to  the  computer  which  can  be 
equated  to  a  prestored  typewriter  mes¬ 
sage  of  many  strokes.  Function  keys  by 
thus  saving  user  actions  provide  conve¬ 
nience  and  ease  of  operation  and  in¬ 
creased  response  rate  of  the  user.  Spe¬ 
cial  consoles  of  various  types  have  been 
developed  for  a  particular  user.  Exam¬ 
ples  are:  airline  agent’s  sets,  badge 
readers,  and  stock  broker’s  inquiry  con¬ 
soles, 

function  koyt,  usor  programmablo  — 

Various  keys  that  enable  the  operator  to 
issue  a  string  of  display  and  device  com¬ 
mands  with  a  single  keystroke.  Such  a 
feature  can  be  supporteci  by  main  mem¬ 
ory  alone;  it  does  not  require  secondary 
storage.  These  keys  may  be  compared 


to  the  various  user-definable  function 
kevs  that  are  found  on  programmable 
calculators. 

function  objoctivo  —  That  function  of  the 
independent  variables  whose  maximum 
or  minimum  is  sought  in  an  optimiza¬ 
tion  problem. 

function  port  —  Sawe  as  operation  part. 

function,  rocurtivo  —  See  recursive  func¬ 
tion. 

function,  toorch-rooil  —  See  search-read 
function. 

functions,  softworo  (timo-shoring)  — 

See  time-sharing  software  functions. 

functions,  utility  —  Auxiliary  operations 
such  as  tape  searching,  tape-file  copy¬ 
ing,  media  conversion,  and  dynamic 
memory  and  tape  dumps. 

function  switdi  —  A  circuit  having  a  fixed 
number  of  inputs  and  outputs  designed 
such  that  the  output  information  is  a 
function  of  the  input  information,  each 
expressed  in  a  certain  code,  signal  con¬ 
figuration,  or  pattern. 

function  toblo  —  1 .  A  device  or  routine 
that  can  decode  multiple  inputs  into  a 
single  output,  or  encode  a  single  input 
into  multiple  outputs.  2.  Two  or  more 
sets  of  data  so  arranged  that  an  entry  in 
one  set  selects  one  or  more  entries  in 
the  other  sets. 

function  toblo  tobulotion  —  A  tabulation 
relating  all  output  digital  levels  to  all 
necessary  or  possible  input  digital  levels 
for  sufficient  successive  time  intervals 
(tn,  tn-l-1)  to  completely  characterize 
the  static  and  dynamic  functions  of  the 
logic  microcircuit.  Digital  levels  may  be 
expressed  in  electrical  values  directly  or 
by  predefined  symbolic  equivalents. 

futiblo  link  —  Refers  to  a  specific  type  of 
programmable  ROM  (Read  Only  Mem¬ 
ory)  integrated  circuit  in  which  circuits 
form  bit  patterns  by  being  “blasted” 
open  (by  a  heavy  destructive  current)  or 
left  closed  or  intact.  This  process  is 
sometimes  called  “burning”  a  PROM. 


G 


gain  —  The  ratio  between  the  output  sig¬ 
nal  and  the  input  signal  of  a  device. 

gama  chip  —  A  typical  game  chip  controls 


six  game  Junctions:  tennis,  squash,  soc¬ 
cer,  practice,  and  two  rifle  shooting 
games.  The  chip,  when  implementeo, 
features  four  2 -person  games  and  two 


217 


gome  theory 

1 -person  games  plus  automatic  scoring 
and  realistic  sounds. 

gome  theory  —  A  mathematical  process  of 
selecting  an  optimum  strategy  in  the 
face  of  an  opponent  who  has  a  strategy 
of  his  own. 

gap  —  1 .  An  interval  of  space  or  time  used 
as  an  automatic  sentinel  to  indicate  the 
end  of  a  word,  record,  or  file  of  data  on 
a  tape,  e.g.,  a  word  gap  at  the  end  of  a 
word,  a  record  or  item  gap  at  the  end  of 
a  groim  of  words,  and  a  file  gap  at  the 
end  of  a  group  of  records  or  items.  2. 
The  absence  of  information  for  a  spe¬ 
cified  length  of  time  or  space  on  a  re¬ 
cording  medium  as  contrasted  with 
marks  and  sentinels  which  are  the  pres¬ 
ence  of  specific  information  to  achieve  a 
similar  purpose.  (Related  to  file  gap  and 
terminating  symbol.)  3.  The  space  be¬ 
tween  the  reading  or  recording  head 
and  the  recording  medium  such  as  tape, 
drum,  or  disk.  (Related  to  gap,  head.) 

gop,  block  —  The  space  on  magnetic  tape 
separating  two  blocks  of  data  or  infor¬ 
mation. 

gopr  controlled  head  —  A  microscopic  gap 
is  maintained  between  read/write  heaas 
and  the  disk  surface^ — with  absolute  reli¬ 
ability.  A  fail-safe  head  retraction  mech¬ 
anism  prevents  any  contact  with  the 
disk.  Heads  are  completely  self-adjust¬ 
ing. 

gap  digits  —  Digits  sometimes  included  in 
a  machine  word  for  various  technical 
reasons.  Such  digits  are  not  used  to  rep¬ 
resent  data  or  instructions. 

gap,  filo  —  An  interval  of  space  or  time 
associated  with  a  file  to  indicate  or  sig¬ 
nal  the  end  of  the  file. 

gap,  hoad  —  1 .  The  space  between  the 
reading  or  recording  head  and  the  re¬ 
cording  medium  such  as  tape,  drum,  or 
disk.  2.  The  space  or  gap  intentionally 
inserted  into  the  magnetic  circuit  of  the 
head  in  order  to  force  or  direct  the  re¬ 
cording  flux  into  the  recording  medium. 

gap,  interblock  —  The  space  on  magnetic 
tape  separating  two  blocks  of  data  or 
information. 

gap,  interrecord  —  An  interval  of  space  or 
time  deliberately  left  between  recording 
portions  of  data  or  records.  Such  spac¬ 
ing  is  used  to  prevent  errors  through 
loss  of  data  or  over-writing  and  permits 
tape  stop-start  operations. 

gap,  interword  —  The  time  period  and 
space  permitted  between  words  on  a 
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tape,  disk,  drum,  etc.  Usually,  such 
space  allows  for  controlling  specific  or 
individual  words,  for  switching. 

gap,  record  —  An  interval  of  space  or  time 
associated  with  a  record  to  indicate  or 
signal  the  end  of  the  record. 

gap  scatter  —  I'he  deviation  from  true 
vertical  alignment  of  the  magnetic  read- 
head  gaps  Tor  the  several  parallel  tracks. 

gap,  word  —  Same  as  gap,  interword. 

garbage  —  Unwanted  and  meaningless 
information  carried  along  in  storage. 

gate  —  1 .  A  device  having  one  output 
channel  and  one  or  more  input  channels 
such  that  the  output  channel  state  is 
completely  determined  by  the  input 
channel  states,  except  during  switching 
transients.  2.  A  signal  to  trigger  the  pas¬ 
sage  of  other  signals  throuA  a  circuit. 
3.  An  electrode  in  a  field-effect  transis¬ 
tor. 

gof«,  A  AND-NOT  B  —  A  binarv  logic  coin¬ 
cidence  (two-input)  circuit  for  complet¬ 
ing  the  logic  operation  of  A  AND-NOT 
B,  i.e.,  result  is  true  only  if  statement  A 
is  true  and  statement  B  is  false. 

gata,  A  AND-NOT  B  or  gato,  B  AND-NOT  A 

—  A  logic  operator  possessing  the 
property  that  if  A  is  a  statement  and  B 
IS  a  statement,  the  NOT  (if  A  then  B)  is 
true  if  A  is  true  and  B  is  false,  and  false 
if  A  is  false  and  B  is  true,  and  false  if 
both  statements  are  true. 

gato,  add  without  carry  —  Same  as  gate,  ex¬ 
clusive  OR. 

gato,  A  oxcopt  B  —  Same  as  gate,  A  AND- 
NOT  B. 

gato,  A  ignoro  B  —  A  binary  logic  (two 
input)  coincidence  circuit  which  permits 
the  gate  to  function  as  a  pass  for  the  A 
input  signal  while  disregarding  the  B 
input  signal;  i.e.,  the  output  is  the  same 
as  the  A  input  signal  regardless  of  the  B 
input  signal. 

gato,  A  ignoro  B  nogativo  —  A  binary  logic 
(two  input)  coincidence  circuit  which 
permits  the  logic  operation  of  negative 
A  ignore  B,  i.e.,  the  result  is  true  when 
A  is  false  and  false  when  A  is  true,  the 
output  being  independent  of  B,  same  as 
A  ignore  B  whose  output  is  negated. 

goto,  A  implios  B  —  Same  as  gate,  B  OR- 
NOT  A. 

goto,  A  implios  B  nogativo  —  Same  as  gate, 
A  AND-NOT  B. 

goto,  altoration  —  Same  as  gate,  OR. 


got«,  alt«motiv«  denial 


gat«,  if  A  th«ii  B 


gat«,  alt«niativ«  dMlni  —  Same  as  gate, 
NAND. 

got*,  amplitud*  —  A  transducer  which 
transmits  only  portions  of  an  input  wave 
lying  between  two  amplitude  Dounda- 
ries.  Note:  The  term  is  used  especially 
when  the  two  amplitude  boundaries  are 
close  to  each  otner  as  compared  with 
the  amplitude  range  of  the  input. 

:=ch  OUTPUT 

Ga/e,  AXD  (symbol). 

gat«,  AND  —  A  circuit  element  whose  out¬ 
put  is  a  logical  one  when,  and  only 
when,  all  of  the  inputs  are  in  a  logical 
one  state. 

gat«,  AND  n«gcitiv«  —  Same  as  gate, 
NAND. 

got*,  AND-NOT  —  Same  as  gate,  A  AND- 
NOT  B  or  gate,  B  AND-NOT  A. 

gat«,  AND  potifiv*  —  Same  as  gate,  AND. 

gaf«,  finficoificid«iic«  —  Same  as  gate,  ex¬ 
clusive  OR. 

gat«,  AOR-NOTB  — A  binary  (two-input) 
logic  coincidence  circuit  for  completing 
the  logic  operation  of  A  OR-NOT  B; 
i.e.,  the  result  is  false  only  if  A  is  false 
and  B  is  true. 

gat«,  B  AND-NOT  A  — A  binary  (two- 
input)  logic  coincidence  circuit  for  com¬ 
pleting  the  logic  operation  of  B  AND- 
NOT  A;  i.e.,  the  result  is  true  only  if  B 
is  true  and  A  is  false. 

gaf«,  B  EXCEPT  A  —  Same  as  gate,  B  AND- 
NOT  A. 

gcit<i,  biconditional  —  Same  as  gate,  exclu¬ 
sive  NOR. 

goto,  B  ignoro  A  —  A  binary  (two-input) 
logic  coincidence  circuit  for  completing 
a  function  which  permits  the  B  input 
signal  to  pass  and  aisregard  A  input  sig¬ 
nal;  i.e.,  the  output  signal  is  the  same  as 
B  input  signal  and  is  independent  of  the 
A  input  signal. 

goto,  B  ignoro  A  nogotivo  —  A  binary 
(two-input)  logic  coincidence  circuit  for 
completing  a  function  which  is  identical 
to  the  negative  A  ignore  B  gate,  but  with 
the  labels  on  the  input  leads  reversed; 
i.e.,  the  result  is  true  if  B  is  false  and 
false  if  B  is  true.  The  result  is  the  ne¬ 
gated  or  reversed  value  of  B  and  is  inde¬ 
pendent  of  A. 


goto,  B  implioi  A  nogotivo  —  Same  as  gate 
B  AND-NOT  A. 

goto,  B  OR-NOT  A  — A  binary  (two-inpul) 
logic  coincidence  circuit  for  completing 
the  logic  operation  of  B  OR-NOT  A, 
i.e.,  the  reverse  of  A  OR-NOT  B;  the 
result  is  false  only  when  A  is  true  and  B 
is  false. 

goto,  buffor  —  Same  as  gate,  OR. 
goto,  conjunction  —  Same  as  gate,  AND. 
goto,  difforonco  —  Same  as  gate,  exclusive 
OR. 

goto,  disjunction  —  Same  as  gate,  OR. 
goto,  disporsion  —  Same  as  gate,  NAND. 
goto,  distonco  —  Same  as  gate,  exclusive 
OR. 

goto,  divorsity  —  Same  as  gate,  exclusive 
OR. 

goto,  don*t  coro  —  A  gate  whose  normal 
operation  can  be  changed  or  inter¬ 
rupted  upon  receipt  of  a  control  signal. 
The  output  is  inaependent  of  the  in¬ 
puts. 

goto,  oguolity  —  Same  as  gate,  exclusive 
NOR. 

goto,  oguivolonco  —  Same  as  gate,  exclu¬ 
sive  NOR. 

goto,  oxcopt  —  A  gate  which  yields  an  out¬ 
put  corresponding  to  a  one,  when  one 
or  more  input  lines  are  true  and  one  or 
more  other  input  lines  are  zero  or  false, 
goto,  oxclusivo  NOR  —  A  two  input  (bi¬ 
nary)  logic  circuit  designed  to  perform 
the  logic  operation  of  exclusive-NOR; 
i.e.,  if  A  ana  B  are  input  statements,  the 
result  is  true  or  1  when  both  A  and  B  are 
true  or  when  both  A  and  B  are  false.  The 
result  is  false  when  A  and  B  are  differ¬ 
ent. 

goto,  oxclusivo  OR  —  A  binary  logic  coin¬ 
cidence  circuit  for  completing  tne  logic 
operation  of  exclusive  OR;  i.e.,  the  re¬ 
sult  is  true  when  A  is  true  and  B  is  false, 
or  when  A  is  false  and  B  is  true,  and  the 
result  is  false  when  A  and  B  are  both 
true  or  when  A  and  B  are  both  false, 
goto,  oxjunction  —  Same  as  gate,  exclusive 
OR. 

goto  gonorotor  —  A  circuit  or  device  that 
produces  one  or  more  gate  pulses, 
goto,  idontity  —  A  specific  n-input  gate 
which  yields  an  output  signal  or  a  partic¬ 
ular  kind  when  all  of  the  n-input  signals 
are  alike. 

goto.  If  A  thou  B  —  Same  as  gate,  B  OR- 
NOT  A. 
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g«nttrcilii«d  subroutine 


goto,  If  A  then  NOT-B 

gote.  If  A  then  NOT-B  —  Same  as  gate, 
NAND. 

goto,  If  B  then  NOT-A  —  Same  as  gale, 
NAND. 

gate,  inclusive  NOR  —  Same  as  gate,  NOR. 
gate,  inclusive  OR  —  Same  as  gate,  OR. 
gate,  intersection  —  Same  as  gate,  AND. 
goto,  |oln  —  Same  as  gate,  OR. 
gate,  joint  denial  —  Same  as  gale,  NOR. 
gate,  logic  product  —  Same  as  gate,  AND. 
gate,  logic  sum  —  Same  as  gate,  OR. 
gate,  majority  decision — ^A  binary  input 
unit  which  has  the  capability  of  imple¬ 
menting  the  majority  logic  operation. 
The  result  is  true  if  more  than  half  of  the 
statements  are  true,  and  false  if  half  or 
more  of  the  input,  statements  are  false. 

gate,  match  —  Same  as  gale,  exclusive 
NOR. 

gate,  mix  —  Same  as  gate,  OR. 

gate,  modulo-two  sum  —  Same  as  gate,  ex¬ 
clusive  OR. 

gate,  NAND  —  A  logical  operator  having 
the  property  that  if  P  is  a  statement  and 
Q,  is  a  statement,  then  the  NAND  of 
PO.R.  is  true  if  at  least  one  statement  is 
false  and  false  if  all  statements  are  true, 
gate,  negative  (B  implies  A)  —  Same  as 
gate,  B  AND  NOT  A. 
gate,  negative  OR  —  Same  as  gate,  NOR. 
gate,  neither-NOR  —  Same  as  gate,  NOR. 

gate,  nonconjunction  —  Same  as  gate, 
NOR. 

gate,  nondisjunction  —  Same  as  gate,  NOR. 

goto,  nonequolity  —  Same  as  gate,  exclu¬ 
sive  OR. 

gate,  nonequivalence  —  Same  as  gate,  ex¬ 
clusive  OR. 

gate,  NOR  —  A  gate  whose  output  is  ener¬ 
gized  when  all  inputs  are  absent, 
gate,  NOT  —  A  logic  element  which  has 
only  one  binary  input  signal;  the  vari¬ 
able  represented  by  the  output  signal  is 
the  negation  of  the  variable  represented 
by  the  input  signal,  i.e.,  an  element 
whose  output  signal  is  1  when  its  input 
signal  is  0  and  vice  versa, 
gato,  NOT-AND  —  Same  as  gate,  NAND. 
gato,  NOT-both  —  Same  as  gate,  NAND. 
gato,  null  —  A  gate  which  produces  signals 
representing  strings  of  zeros  in  a  partic¬ 
ular  system  as  long  as  power  is  applied, 
gato,  ono  —  Same  as  gate,  OR. 
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gato,  OR  —  An  electrical  gate  or  mechani¬ 
cal  device  which  implements  the  logical 
OR  operator.  An  output  signal  occurs 
whenever  there  are  one  or  more  inputs 
on  a  multichannel  input.  An  OR  gale 
performs  the  function  of  the  logical  “in¬ 
clusive  OR  operator.”  (Synonvmous 
with  OR  circuit  and  clarified  by  disjunc¬ 
tion.) 

gato,  partial  turn  —  Same  as  gate,  exclusive 
OR. 

gato,  pofitivo  AND  —  Same  as  gale,  AND. 
gato,  potitivo  OR  —  Same  as  gale,  OR. 
goto  pulso  —  Extended  duration  signals 
designed  to  increase  the  possibility  of 
coincidence  with  other  pulses.  Gate 
pulses  present  with  other  pulses  cause 
circuits  or  devices  to  perform  intended 
operations. 

goto,  rojoction  —  Same  as  gale,  NOR. 

goto,  Shoffor  ttroko  —  Same  as  gate, 
NAND. 

goto,  sino-junction  —  Same  as  gale,  A 
AND-NOT  B  or  gate,  B  AND-NOT  A. 
goto,  tub  junction  —  Same  as  gate,  A  AND- 
NOT  B  or  gate,  B  AND-NOT  A. 
goto,  tymmotric  difforonco  —  Same  as  gate, 
exclusive  OR. 

goto,  tynchronout  —  A  synchronous  gale 
is  a  time  gate  wherein  the  output  inter¬ 
vals  are  synchronized  with  an  incoming 
signal. 

goto,  timo  —  A  time  gate  is  a  transducer 
that  gives  output  only  during  chosen 
time  intervals. 

gato,  union  —  Same  as  gate,  OR. 
goto  xoro-motch  —  Same  as  gate,  NOR. 
gathoring,  data  —  See  data  collection. 

gonoral  atsombly  program  (GAP)  — 

Allows  the  programmer  to  write  his  own 
program  in  symbolic  code  rather  than  in 
the  absolute  code  of  the  computer.  One 
symbolic  code  instruction  is  translated 
into  one  computer  word — a  simple  one- 
for-one  arrangement, 
gonoral  otcapo  —  See  escape,  general, 
gonoralizod  data  manipulation  —  The  per¬ 
formance  of  those  data-processing 
chores  common  to  most  users,  such  as 
sorting,  input/ouiput  operations,  and 
report  generation. 

gonoralizod  routino  —  A  routine  designed 
to  process  a  large  range  of  specific  jobs 
witnin  a  given  type  of  application. 

gonoralizod  tubroutino  —  Subroutines 


g^n^rol  program 

that  are  written  for  easy  and  ready  use  in 
several  various  programs  wiln  only 
minor  adjustments  or  adaptations  by 
the  programmer  or  systems  analyst, 
general  program  —  A  program,  expressed 
in  computer  code,  designed  to  solve  a 
class  of  problems  or  specializing  on  a 
specific  problem  when  appropriate 
parametric  values  are  supplied!  (Synon¬ 
ymous  with  general  routine.) 
general-purpose  computer  —  1 .  A  com¬ 
puter  designed  to  operate  on  a  program 
of  instructions  for  the  purpose  of  solv¬ 
ing  many  types  of  data-processing  prob¬ 
lems  rather  than  being  designed  to 
fulfill  a  single  function  or  type  of  func¬ 
tion.  See  special-purpose  computer,  2.  A 
computer  designed  to  solve  a  wide  vari¬ 
ety  of  problems,  the  exact  nature  of 
which  may  be  unknown  before  the  com¬ 
puter  was  designed.  Also  called  a 
stored-program  computer, 
ganaral  purpose  operations  programs  — 
See  programs,  general-purpose  operat¬ 
ing. 

general  purpose  simulation  program 
(GPSS)  —  An  IBM  discrete  system  sim¬ 
ulation*  language. 

general  register  —  One  of  a  specified 
number  of  internal  addressable  regis¬ 
ters  in  a  CPU  that  can  be  used  for  tem¬ 
porary  storage,  as  an  accumulator,  an 
index  register,  a  stack  pointer,  or  for 
any  other  general-purpose  function, 
general  routine  —  A  program,  expressed 
in  computer  code,  designed  to  solve  a 
class  of  problems  or  specializing  on  a 
specific  problem  when  appropriate 
parametric  values  are  suppliecl.  (Synon¬ 
ymous  with  generator  routine.) 
general  utility  functions  —  Auxiliary  oper¬ 
ations  such  as  tape  searching,  tape-file 
copying,  media  conversion,  dynamic 
memory,  and  tape  dumps, 
gejierate — 1.  To  construct  a  computer 
program  by  use  of  a  generator.  2.  To 
develop  or  produce  various  required 
subroutines  from  parameters  of  outline 
skeleton  coding. 

generated  address  —  See  address,  cal¬ 
culated. 

generated  error  —  The  total  error  accrued 
by  combining  the  effect  of  using  an 
exact  or  imprecise  argument  with  the 
inexact  formula.  These  errors  are  com¬ 
pounded  by  rounding  off. 
generating  program  —  See  program,  gen¬ 
erating. 


generic  PROMS 

generating  routine  —  See  routine,  genera¬ 
ting. 

generation  —  Under  control  of  parame¬ 
ters  supplied  to  a  generator  routine,  a 
technique  for  producing  a  complete 
routine  from  one  which  is  in  skeleton 
form. 

generation,  automatic  character  —  See  au¬ 
tomatic  character  generation. 

generation,  macro  —  See  macrogenera- 
tion. 

generation,  report  —  See  report  genera¬ 
tion. 

generation,  synthetic  display  —  Logical 
and  numerical  processing  to  display  col¬ 
lected  data  or  calculated  data  in  sym¬ 
bolic  form. 

generation,  systems  —  See  systems  gener¬ 
ation. 

generotor  —  LA  routine  designed  to  cre¬ 
ate  specific  routines  from  specific  input 
parameters  or  conditions  and  skeletal 
coding.  2.  In  programming,  a  program 
that  constructs  another  program  from 
specifically  designed  sets  of  instructions 
by  selecting,  adjusting,  and  arranging 
them  in  accordance  with  given  specifica¬ 
tions. 

gonerator,  function  —  A  specific  unit  with 
one  or  more  input  and  output  variables, 
each  output  variable  being  equal  to 
some  particular  function  of  the  input 
variable  or  variables. 

gonorator,  number  —  A  set  of  manual  con¬ 
trols  on  which  a  computer  operator  can 
set  a  word. 

generator,  random-number  —  A  special 
machine  routine  or  hardware  designed 
to  produce  a  random  number  or  series 
of  random  numbers  according  to  spe¬ 
cified  limitations. 

generator,  report  —  A  technique  for  pro¬ 
ducing  complete  data-processing  re¬ 
ports  given  only  a  description  of  the 
desired  content  and  format  of  the  out¬ 
put  reports,  and  certain  information 
concerning  the  input  file. 

generator,  report-program  —  See  report 
program  generator. 

generator  routine  —  A  designed  set  of  in¬ 
structions  for  production  of  required 
subroutines. 

generic  PROMS  —  Some  PROM  manufac¬ 
turers  have  developed  what  they  call 
“generic  families”  of  PROMs.  Since 
units  within  a  family  require  the  same 
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g«od«tic  tytfem 


graphstic  l•v•l 


programming  voltages,  currents,  and 
timing  relationships,  they  can  usually  be 
programmed  by  one  programmer  with  a 
change  of  socket. 

g«ed«tic  system  —  A  computer  applica¬ 
tion  system  used  to  reduce  the  costs  of 
mining  and  drilling  by  performing  seis- 
mographic  studies  by  a  computer. 
Geodesy  is  the  branch  of  applied  mathe¬ 
matics  which  determines  the  curvature, 
shape,  and  dimensions  of  the  earth. 
Computers  are  used  for  advanced  geo¬ 
detic  survey  work  by  mining  companies 
to  locate  oil  and  ore  deposits. 

g«om«tric  solution  —  A  graphic  method  of 
solving  a  linear  programming  problem, 
by  plotting  the  nail-planes  determined 
by  the  constraints  and  the  lines  of  con¬ 
stant  value  for  the  functional.  Its  use  is 
restricted  to  problems  with,  at  most, 
two  structural  variables. 

goomotry  —  The  study  of  space  and  of 
spatial  relationships;  the  investigation 
of  the  nature  and  properties  of  curves, 
surfaces  and  other  configurations  of 
points  in  space. 

gut  —  1 .  An  activity  to  develop  or  make  a 
record  from  an  input  file  available  for 
use  by  a  routine  in  control  of  the  ma¬ 
chine.  2.  To  obtain  or  extract  a  coded  or 
transformed  value  from  a  field  (as  to 
GET  a  numerical  value  from  a  series  of 
decimal  digit  characters).  3.  To  locate 
and  transfer  a  record  or  item  from  stor¬ 
age.  (Opposite  of  put.) 

gibburith  —  See  hash. 

GIGO  (garbagu  in,  gorbagu  out)  —  Un¬ 
wanted  and  meaningless  information 
carried  along  in  storage;  a  result  of  un¬ 
desirable  input  data  or  information. 

glitch  —  A  pulse  or  burst  of  noise  or  other 
nuisance  item  that  becomes  an  annoy¬ 
ance  and  causes  error  dropouts,  types  of 
crashes,  or  failures. 

glebol  —  That  part  of  an  assembler  pro¬ 
gram  that  includes  the  body  of  any  mac¬ 
rodefinition  called  from  a  source  mod¬ 
ule  and  the  open  code  portion  of  the 
source  module.  Contrast  with  local. 

glebol  variable  —  A  variable  whose  value 
is  accessible  throughout  the  program. 
This  is  opposed  to  a  local  variable, 
which  is  accessible  only  within  the  block 
where  it  is  defined. 

glessary  —  A  vocabulary  with  annotations 
for  a  particular  subject. 

ge  ahead  —  A  polling  signal  sent  from  the 
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computer  to  a  terminal,  or  from  one  ter¬ 
minal  down-line  to  another,  to  direct 
the  terminal  to  begin  transmission  to 
the  computer. 

GP  —  Abbreviation  for  generalized  pro¬ 
gramming,  general  processor,  and  gen¬ 
eral  purpose. 

GPC  —  Abbreviation  for  general-purpose 
computer. 

GPIB  interface  adapter  —  One  type 
adapter  allows  users  to  interconnect  tne 
IEEE  parallel  GPIB  (general-purpose 
interface  bus)  with  RS  232C  systems.  It 
provides  two-way  transmission  of  data 
and  can  be  used  to  adapt  older  instru¬ 
ments  and  terminals  to  control  and 
processing  systems  that  use  the  newer 
GPIB  parallel  format. 

GPS  —  Abbreviation  for  general  problem 
solver.  A  general  programming  proce¬ 
dure  developed  in  the  T950s  on  the  IBM 
704  computer  by  Rand  Corporation. 

GPSS  —  A  general  purpose  simulation  sys¬ 
tem  developed  by  IBM. 

graceful  degradation  —  See  fail  soft 
(softly). 

graceful  degradation,  time  shoring  — 

See  time  sharing,  fail  soft. 

grade,  teleptypewriter  —  Represents  the 
lowest  type  circuit  in  terms  of  speed, 
cost,  and  accuracy. 

grain  direction  —  Important  in  optical 
character  recognition,  it  is  the  arrange¬ 
ment  (direction)  of  the  fibers  in  the 
paper  in  relation  to  the  route  or  manner 
in  which  a  document  travels  through  the 
character  reader. 

grandfather  cycle  —  The  period  during 
which  magnetic-tape  records  are  re¬ 
tained  before  reusing  so  that  records 
can  be  reconstructed  in  the  event  of  loss 
of  information  stored  on  a  magnetic 
tape. 

grandfather  tape  —  See  tape,  grandfather. 

graph  —  A  sheet  of  paper  onto  which  have 
been  placed  curves,  lines,  points,  and 
explanatory  alphabetic  ana  numerical 
information  representing  numerical 
data. 

grapheme  —  A  written  or  machine  code 
that  represents  a  single  semanteme. 

graphetic  level  —  An  example  is  a  charac¬ 
ter,  either  handwritten  or  printed,  usu¬ 
ally  then  capable  of  being  copied,  repro¬ 
duced,  transmitted,  or  manipulated  by 
an  ordered  set  of  pulses.  This  is  said  to 
be  a  representation  at  a  graphetic  level. 


graph  follower 


grid,  control 


groph  follower  —  A  device  that  reads  data 
in  the  form  of  a  graph,  usually  an  optical 
sensing  device. 

graphic  doto  procotsing  —  See  data  proc¬ 
essing,  graphic. 

grophic  display  unit  —  A  communications 
terminal  which  can  display  data  on  a 
screen. 

graphic  documentation  —  A  process  devel¬ 
oped  for  recording  data  on  graphs  and 
films. 

grophic  file  maintenance  —  The  process 
designed  to  update  physical  representa¬ 
tion  such  as  micronlm,  film  prints,  ert 
output  copies,  etc. 

grophic  form  —  A  physical  or  pictorial  rep¬ 
resentation  of  data,  such  as  printing 
plotting  output,  or  ert  engineering 
drawings. 

graphic  panel  —  A  master-control  panel 
which  pictorially  and  usually  colorfully 
traces  the  relationship  of  control  equip¬ 
ment  and  the  process  operation.  It  per¬ 
mits  an  operator  to  check  at  a  glance  on 
the  operation  of  a  far-flung  control  sys¬ 
tem  by  noting  dials,  valves,  scales,  and 
lights. 

graphics  —  The  use  of  diagrams  or  other 
graphical  means  to  obtain  operating 
data  and  answers.  The  use  oi  written 
symbols  and  visual  displays. 

graphics  digitizer  —  A  device  that  converts 
line  drawings  and  other  graphic  repre¬ 
sentations  into  digital  values  that  are 
processed  through  its  control  console 
and  sent  to  the  computer  (graphic 
processor)  for  analysis,  storage  or  com¬ 
putation. 

graphics  display,  raster  systems  —  Some 
basic  definitions  refer  to  this  class  of  dis¬ 
plays.  The  screen  is  invariably  divided 
into  discrete  addressable  elements,  usu¬ 
ally  called  X  and  Y,  and  are  referred  to 
by  coordinates  with  numerical  values. 
The  intensity  of  the  image  at  a  given 
X-Y  point  is  usually  represented  by  a 
third  coordinate,  usually  called  Z.  Al¬ 
most  all  raster  systems  have  program¬ 
mable  intensity,  called  Z  modulation. 
The  display  of  continuous-tone  pictures 
is  very  easy  with  that  capability.  Typical 
raphics  systems  have  z56~2()48  (§-l  1 
its)  resolution  elements  in  X  and  Y, 
and  16-256  (4-8  bits)  gray  levels  for 
resolution  in  Z. 

graphics  Input  davicat  —  A  character  may 
be  entered,  erased,  or  modified  by  use 
of  a  joystick  or  a  track  ball.  The  location 


of  the  character  on  the  screen  is  dictated 
by  positioning  a  mark  called  a  cursor 
witn  one  of  these  devices.  On  the  other 
hand,  a  light  pen  or  a  data  tablet  can 
perform  these  functions  without  the  aid 
of  a  cursor.  In  repetitive  applications, 
certain  characters  may  be  positioned  au¬ 
tomatically  in  the  desirea  locations  by 
software. 

graphics  interfaca  —  A  typical  high-quality 
graphics  interface  converts  an  asynchro¬ 
nous  serial  data  stream  into  fully  buff¬ 
ered  and  internally  refreshed  X,  V,  and 
intensity  analog  signals.  When  applied 
directly  to  the  user’s  X-Y  ert  display  unit 
or  laboratory  oscilloscope,  the  signals 
generate  lines  that  are  exceptionally 
clean  and  straight.  Under  computer 
control  the  lines  are  drawn  at  arbitrary 
length/orientation  providing  full  vector 
graphics  capability. 

graphics  manipulation  —  Software  and 
hardware  for  manipulating  pictures  or 
to  highlight  certain  portions  are  offered 
by  most  graphics-display  makers.  These 
capabilities  include  zooming-in,  magni¬ 
fying,  reducing,  rotating  a  diagram 
arawn  in  S-dimensionai  perspective 
about  a  point,  labeling  axes,  making 
characters  blink,  and  silhouetting. 

graphic  solution  —  A  solution  obtained 
with  graphs  or  other  pictorial  devices,  as 
contrasted  with  solutions  obtained  by 
the  manipulation  of  numbers. 

graphics  routines  —  Routines  that  convert 
output  data  into  analog  form  (vectors). 
They  range  from  a  small  program  that 
plots  a  simple  graph  on  a  iTY  to  com¬ 
plex  systems  that  provide  multicolored 
three-dimensional  displ^s,  complete 
with  legends — even  in  different  charac¬ 
ter  sizes  and  fonts. 

graphic  type  machine  ^ — A  machine  used 
to  record  and  reproduce  various  opera¬ 
tions. 

Gray  code  —  See  code,  cyclic. 

grid  —  In  optical  character  recognition 
(OCR),  two  mutually  orthogonal  sets  of 
parallel  lines  used  for  specifying  or 
measuring  character  images. 

grid  chart  —  A  representation  of  the  rela¬ 
tion  between  inputs,  files,  and  outputs 
in  matrix  form. 

grid,  control  —  The  electrode  of  a  vacuum 
tube  other  than  a  diode  upon  which  a 
signal  voltage  is  impressea  in  order  to 
regulate  the  plate  current,  usually  elec¬ 
trode  or  gria  number  1. 
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grot!  iiiii«x 

groif  iiid«x  —  The  first  of  a  pair  of  in¬ 
dexes  consulted  to  locate  particular  rec¬ 
ords,  etc.;  the  secondary  or  supplemen¬ 
tal  index  is  the  fine  inaex. 

ground,  iignoi  —  This  conductor  estab¬ 
lishes  the  electrical  ground  reference 
potential  for  all  intercnange  circuits  ex¬ 
cept  the  frame-grounding  circuit. 

group  codo  —  See  code,  group. 

groupod  rocordf  —  See  record  group. 

group  indicoto  —  The  printing  of  indica¬ 
tive  information  from  only  the  first  re¬ 
cord  of  a  group. 

group  indication  —  See  indication,  group. 

grouping  —  When  a  mass  of  data  having 
common  characteristics  are  arranged 
into  related  groups. 

grouping  of  rocordt  —  The  combining  of 
two  or  more  records  into  one  blocl  of 
information  on  tape  to  decrease  the 
wasted  time  due  to  tape  acceleration 
and  deceleration  and  to  conserve  tape 
space.  This  is  also  called  blocking  of 
records. 

group,  link  —  Consists  of  those  links  which 
employ  the  same  multiplex-terminal 
equipment. 

group  mork  —  A  special  character  used  in 
a  write  instruction  to  designate  the  end 
of  a  record  in  storage. 

group  printing  —  The  function  of  a  ma¬ 
chine  which  does  not  print  data  from 
every  card.  Instead,  it  summarizes  the 
data  contained  in  a  group  of  cards  and 
prints  only  the  summarized  total. 

group,  rocord  —  See  record  group. 


holf-duplox  oporotion 

group  thoory  —  A  study,  in  the  mathemati¬ 
cal  sense  of  the  rules,  for  combining 
groups,  sets,  and  elements,  i.e.,  the  the¬ 
ory  of  combining  groups, 
guard,  momory  —  See  memory  guard, 
guard  modo,  oxocutivo  —  See  executive 
guard  mode. 

guard  modo,  rool-timo  —  The  guard  mode 
is  activated  only  by  the  instruction  load 
internal  function  which  establishes  cer¬ 
tain  operation  parameters.  When  oper¬ 
ative,  any  attempt  to  perform  a  re¬ 
stricted  operation  will  result  in  an 
interrupt  to  an  address  in  central  store. 
Guard  mode  is  terminated  by  the  occur¬ 
rence  of  any  interrupt. 

It  is  possible  for  any  program  to  use 
the  prevent-all-interrupts  and  jump  in¬ 
struction,  thereby  allowing  real-time 
programs  to  operate  effectively  when 
guard  mode  is  established, 
guard  signal  —  LA  signal  which  allows 
values  to  be  read  or  converted  only 
when  the  values  are  not  in  a  changing 
state.  2.  An  extra  output,  which  is  gener¬ 
ated  when  all  values  are  complete,  to  be 
used  as  a  guard  signal.  Usea  in  digital- 
to-analog  or  analog-to-digital  convert¬ 
ers  or  other  converters  or  digitizers, 
guida  adga  —  The  edge  on  which  paper 
and  magnetic  tape  is  guided  while  oeing 
fed,  if  such  a  method  is  used, 
guida  margin  —  When  measuring  across  a 
paper  tape,  it  is  the  distance  between 
the  guide  edge  and  the  center  of  the 
closest  track  of  the  tape, 
gulp  —  A  small  group  of  bytes,  similar  to 
a  word  or  instruction. 
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half-digit  —  In  digital  meters,  an  addi¬ 
tional  most-significant  digit  provided  at 
the  left  of  the  readout,  capable  of  dis¬ 
playing  the  numeral  1  when  the  mea¬ 
surement  exceeds  the  full-scale  range, 
half  duplax  —  A  system  permitting  electri¬ 
cal  communications  in  only  one  direc¬ 
tion  between  stations.  Technical  ar¬ 
rangements  may  permit  operation  in 
either  direction,  but  not  simultaneously. 
This  term  is  therefore  qualified  by  one 
of  the  following  suffixes:  S/O  for  send 
only;  R/O  for  receive  only;  S/R  for  send 
or  receive. 


half-duplax  channal  —  A  channel  capable 
of  transmitting  and  receiving  signals, 
but  in  only  one  direction  at  a  time. 


half-duplax  circuit  —  A  duplex  intercity  fa¬ 
cility  with  single  loops  to  the  terminals 
capable  of  two-way  nonsimultaneous 
operation. 

half-duplax  aparafion  ■*—  Half-duplex  or 
single-telegraph  operation  refers  to 
communication  on  a  circuit  in  only  one 
direction  at  a  time,  with  or  without  a 
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half-clupl«x  t«rvic« 

break  feature.  The  break  feature  ena¬ 
bles  the  receiving  station  to  interrupt 
the  sending  station. 

holf-dupUx  t«rvic«  —  A  type  of  communi¬ 
cation  channel  that  is  capable  of  trans¬ 
mitting  and  receiving  signals,  but  is  not 
capable  of  simultaneous  and  indepen¬ 
dent  transmission  and  reception, 
half  iuhtractar  —  See  subtracter,  half, 
holl-tubtroctar,  parollal  —  See  subtracter, 
half  (parallel). 

half  subtractar,  tarial  —  See  subtracter, 

half  (serial). 

halftima  aiiilHar  —  A  device  that  emits  syn¬ 
chronous  pulses  midwav  between  the 
row  pulses  of  a  punched  card, 
halftona  platting  —  Production  of  gray¬ 
scale  halftones  through  controlled  vari¬ 
ation  in  dot  clusters  (halftone  cells)  pro¬ 
duced  on  electrostatic  plotters, 
half-word  —  A  group  of  characters  that 
represent  half  of  a  computer  word  for  ad¬ 
dressing  purposes  as  a  unit  in  storage, 
half-word  location,  oifoctivo  —  The  stor¬ 
age  location  pointed  to  by  the  effective 
virtual  address  of  a  half-word  address¬ 
ing  instruction. 

Holl-offoct  koy twitch  —  A  type  of  switch  in 
which  a  magnet  on  a  plunger  assembly 
is  moved  near  a  sensitive  Hall-effect 
transducer. 

holt  —  A  condition  which  occurs  when  the 
sequence  of  operations  in  a  program 
stops.  This  can  be  due  to  a  halt  instruc¬ 
tion  or  to  some  unexpected  halt  or  in¬ 
terrupt. 

holt,  doad  —  A  machine  halt  from  which 
there  is  no  recovery.  Such  a  halt  mav  be 
deliberately  programmed.  A  drop  dead 
halt  may  occur  through  a  logical  error  in 
programming.  Examples  in  which  a 
drop  dead  halt  occur  are  division  by 
zero  and  transfer  to  a  nonexistent  in¬ 
struction  word. 

halt,  drop-doad  —  Sawe  as  halt,  dead, 
holt  instruction  —  A  machine  instruction 
that  stops  the  execution  of  the  program, 
holt  instruction,  optional  —  An  instruction 
that  can  stop  the  computer  either  before 
or  after  the  halt  instruction  is  obeyed, 
depending  on  the  governing  criterion, 
holt,  nonprogrommod  —  An  inadvertant 
machine  stoppage,  not  due  to  the  re¬ 
sults  of  a  programmed  instruction,  such 
as  an  automatic  interrupt,  manual  inter¬ 
vention,  machine  malfunction,  power 
failure,  or  other  cause. 


hord-copy  output,  plottors 

holt,  optional  —  See  halt  instruction,  op¬ 
tional. 

holt,  program  —  Same  as  program  stop. 

holt,  progrommod  —  A  machine  stoppage 
or  interruption  of  machine  operations 
caused  deliberately  by  a  program  in¬ 
struction.  The  halt  is  automatic  with  this 
instruction  in  the  program. 

Hamming  codo  —  One  of  the  error-correc¬ 
tion  code  systems  in  use  today. 

Hamming  distonco  —  The  number  of  digit 
positions  by  which  the  corresponding 
digits  of  two  binary  words  of  tne  same 
length  are  different. 

handlor  —  A  section  of  the  program  used 
to  control  or  communicate  with  an  ex¬ 
ternal  device. 

handshaking  —  The  required  sequence  of 
signals  for  communication  between  sys¬ 
tem  functions.  The  i/o  bus  protocol  for 
a  system  defines  its  handshaking  re¬ 
quirements.  (This  is  especially  true  for 
asynchronous  i/o  systems  in  which  each 
signal  requires  a  response  (reply)  to 
complete  an  i/o  operation). 

hands-on  bockground  —  Prior  work  expe¬ 
rience  developed  by  actually  operating 
the  hardware  and  often  used  as  a  crite¬ 
rion  of  programmer  capability  and 
knowledge. 

hong-up  —  A  nonprogrammed  stop  in  a 
routine.  It  is  usually  an  unforeseen  or 
unwanted  halt  in  a  machine  pass.  It  is 
most  often  caused  by  improper  coding 
of  a  machine  instruction  or  by  the  at¬ 
tempted  use  of  a  nonexistent  or  im¬ 
proper  operation  code. 

hong-up  provontion  —  The  computer 
logic  must  be  designed  or  modified  so 
that  no  sequence  of  valid  or  invalid  in¬ 
structions  can  cause  the  computer  to 
come  to  a  halt  or  to  go  into  a  nonter¬ 
minating  uninterruptible  state.  Exam¬ 
ples  of  this  latter  case  are  infinitely 
nested  executions  or  nonterminating 
indirect  addressing. 

hard  copy — 1.  Typewritten  or  printed 
characters  on  paper,  produced  at  the 
same  time  information  is  copied  or  con¬ 
verted  into  machine  language  that  is 
not  easily  read  by  a  human.  2.  A  printed 
copy  of  machine  output  in  a  visually 
readable  form,  e.g.,  printed  reports, 
listings,  documents,  summaries,  etc. 

hard-copy  output,  plottors  —  Images  de¬ 
veloped  on  a  graphics  terminal  that  are 
documented  on  plotters  or  printers. 
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Plotters  consist  of  one  or  more  pens 
that  are  automatically  moved  according 
to  the  input  data,  whereas  printers  de¬ 
velop  pictures  by  forming  images  with 
electrostatic  printing  methods. 

hard  copy  video  interfoce  —  A  device  that 
allows  production  of  hard-copy  output 
on  an  electrostatic  printer/plotter  from 
a  video  source. 

hard  error  rote  ^  The  error  rate  attributa¬ 
ble  to  equipment,  transmission  tech¬ 
niques,  recording  media,  and  the  like.  A 
typical  rate  might  refer  to  the  act  of  stor¬ 
ing  or  recovering  data  to  or  from  vari¬ 
ous  bulk  storage  units. 

hord-sectored  —  Pertaining  to  a  disk  on 
which  the  sectors  are  marked  by  holes  in 
the  disk  itself. 

hardware  —  1 .  The  electric,  electronic, 
and  mechanical  equipment  used  for 
processing  data,  consisting  of  cabinets, 
racks,  tubes,  transistors,  wires,  motors, 
and  such.  2.  Any  piece  of  automatic 
data-processing  equipment.  (Slang) 

hordwore  check  —  A  provision  con¬ 
structed  in  hardware  tor  verifying  the 
accuracy  of  information  transmitted, 
manipulated,  or  stored  by  any  unit  or 
device  in  a  computer. 

hardware,  campatible  —  Components,  pe¬ 
ripheral  eauipment,  or  other  devices 
which  can  be  used  on  more  than  one 
system  with  little  or  no  adjustment. 

hardware  manitart  —  A  simple  hardware 
monitor  consists  of  sensors  (probes) 
that  monitor  the  state  of  the  measured 
system,  a  logic  plugboard  that  enables  it 
to  perform  a  variety  of  Boolean  func¬ 
tions  on  monitored  state  bits,  a  set  of 
counters  that  either  count  event  occur¬ 
rences  or  time  duration  of  system  activi¬ 
ties,  and  a  display  or  recording  unit. 
More  advanced  monitors  include  fea¬ 
tures  such  as  data  comparators,  se¬ 
quencers,  random  access  memory,  and 
associative  memory. 

hardwora  priarity  intarrupts  —  A  pro¬ 
grammed  or  designed  hardware  im¬ 
plementation  of  priority  interrupt  func¬ 
tions. 

hard-wire  logic  —  Logic  designs  for  con¬ 
trol  or  problem  solutions  that  require 
interconnection  of  numerous  inte¬ 
grated  circuits  formed  or  wired  for  spe¬ 
cific  purposes  and  relatively  unaltera¬ 
ble.  A  nand-wired  diode  matrix  is 
hard-wired  logic  whereas  a  RAM,  ROM, 
or  CPU  can  be  reprogrammed  with  little 
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difficulty  to  change  the  purpose  of  oper¬ 
ation.  Hard-wired  interconnections  are 
usually  completed  by  soldering  or  by 
printed  circuits  and  are  thus  hard-wired 
in  contrast  to  software  solutions 
achieved  by  programmed  microcom¬ 
puter  components. 

hath  —  1 .  Considered  to  be  computer  or 
program  garbage  specifically  recorded 
on  tapes  to  fill  or  comply  with  restric¬ 
tions  on  conventions  of  starting  proce¬ 
dures,  block  sizes,  and  others.  2.  Same 
as  garbage. 

hath  index  —  The  initial  estimate  of  the 
location  of  an  entry  within  the  table. 

hashing  —  As  regards  indexing,  a  nonlin¬ 
ear  algorithm  for  storing  data  in  and 
retrieving  it  from  a  table. 

hashing  functian  —  The  algorithm  or  pro¬ 
cedure  for  calculating  a  hash  index.  A 
hash  index  is  the  initial  estimate  of  the 
location  of  an  entry  within  a  table. 

hath  fatal  —  A  sum  formed  for  error¬ 
checking  purposes  by  adding  fields  that 
are  not  normally  related  by  unit  of  mea¬ 
sure,  i.e.,  a  total  of  invoice  serial  num¬ 
bers. 

HASP  —  Acronymn  for  Houston  Auto¬ 
matic  Spooling  Processor.  An  IBM  com¬ 
puter  configuration  for  its  360  and  370 
computer  series.  Several  companies 
have  provided  their  own  remote  job- 
entry  system  to  fit  the  IBM  equipment. 

HDLC  —  Abbreviation  for  High-level  Data 
Link  Control. 

haad  —  A  device  that  reads,  records,  or 
erases  information  in  a  storage  medium, 
usually  a  small  electromagnet  used  to 
read,  write,  or  erase  information  on  a 
magnetic  drum  or  tape,  or  the  set  of 
perforating  or  reading  fingers  and  block 
assembly  for  punching  or  reading  holes 
in  paper  tape. 

head,  camblned  —  A  small  electromag¬ 
netic  unit  used  for  reading,  recording, 
or  erasing  information  on  a  magnetic 
tape,  disk,  or  drum. 

haodar  —  A  file  record  that  contains  com¬ 
mon,  constant,  or  identifying  informa¬ 
tion  for  a  group  of  records  which  are  to 
follow.  Also  the  first  part  of  a  message 
containing  all  necessary  information  for 
directing  the  message  to  its  destination. 

haad,  arata  —  A  magnetic  head  used  to 
erase  or  obliterate  the  old  information 
prior  to  writing  new  information. 

haadar  card  —  A  punched  card  which 
serves  to  identify  types  and  characteris- 
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tics  of  records  maintained  on  the  follow¬ 
ing  cards. 

header,  record  —  See  record  header, 
headers  and  trailers  —  Repetitive  words, 
phrases,  or  sentences  placed  at  prede¬ 
termined  locations  on  each  page  of  a 
document. 

header  table  —  Same  as  record  header, 
head,  fixed  —  Pertaining  to  the  use  of  sta¬ 
tionary,  rigidly  mounted  reading  and 
writing  heads  on  a  bulk  memory  device 
in  contrast  to  movable  heads, 
head  gap  —  1 .  The  space  between  the 
reading  or  recording  head  and  the  re¬ 
cording  medium  such  as  tape,  drum,  or 
disk.  2.  The  space  or  gap  intentionally 
inserted  into  the  magnetic  circuit  of  the 
head  in  order  to  force  or  direct  the  re¬ 
cording  flux  into  the  recording  medium, 
heading  —  A  string  of  characters,  usually 
placed  at  the  beginning  of  a  message, 
that  represents  message  routing  and 
destination  information  and  that  is  ma¬ 
chine  readable. 

heading,  page  —  The  description  of  a 
page  context  of  a  report;  usually  ap¬ 
pears  at  the  top  of  each  page, 
heading  record  —  A  record  which  contains 
an  identification  or  description  of  the 
output  report  for  which  following  rec¬ 
ords  are  related  to  and  concerned  with 
the  body  of  the  report, 
heading,  report  —  Description  of  the  re¬ 
port  content  which  is  oiten  produced  at 
the  beginning  of  the  report, 
head,  magnetic  —  Same  as  head,  read/- 
write. 

head-per-track  —  An  arrangement  in 
which  a  separate  read/write  head  is 
fixed  over  each  track  of  information  on 
the  disk  surface.  Electronic  switching  re¬ 
places  mechanical  arm  accessing, 
head,  playback  —  A  head  that  is  used  for 
reading  data  on  a  medium  such  as  tape, 
disks,  drums,  cards,  or  an  optical  sen¬ 
sor. 

head,  preread  —  A  read  head  that  may  be 
used  to  read  data  on  the  track  of  a  mov¬ 
ing  medium  such  as  tape,  disk,  or  drum 
before  the  data  reaches  the  read  head, 
head,  read  —  A  head  that  is  used  for  read¬ 
ing  data  from  a  medium  such  as  tape, 
disks,  drums,  or  cards, 
head,  read/write  —  A  small  electromag¬ 
net  used  for  reading,  recording,  or  eras¬ 
ing  polarized  spots  that  represent  infor¬ 
mation  on  magnetic  tape,  disk,  or  drum. 


heuristic  problem  solving 

heod,  record  —  See  read/ write  head. 

head,  recording  —  A  head  used  to  transfer 
data  to  a  storage  device  such  as  a  drum, 
disk,  tape,  or  magnetic  card. 

heod  stack  —  A  group  of  recording  heads 
all  recording  a  set  of  tracks  simultane¬ 
ously,  i.e.,  a  recording  channel  or  band. 
Such  heads  are  usually  mounted  and 
used  together  for  other  purposes. 

heod-to-tape  contact — The  degree  to 
which  the  surface  of  the  magnetic  coat¬ 
ing  approaches  the  surface  of  the  record 
or  play  heads  during  normal  operation 
of  a  recorder.  Good  head-to-tape  con¬ 
tact  minimizes  separation  loss  and  is  es¬ 
sential  in  obtaining  high  resolution. 

hoad,  write  —  A  head  used  to  transfer  data 
to  a  storage  device  such  as  a  drum,  disk, 
tape,  or  magnetic  card. 

HELP  —  An  aid  available  to  inexperienced 
user  personnel.  HELP  gives  users  con¬ 
venient  access  to  a  direct  self-teaching 
facility,  which  accepts  questions  on  the 
usage  of  several  software  subsystems 
framed  in  the  natural  language  of  the 
user  and  provides  appropriate  answers 
in  English  text  (some  computers). 

hartx  —  A  unit  of  frequency  equal  to  one 
cycle  per  second.  Abbreviated  Hz. 

hasitation  —  A  temporary  halt  or  tempo¬ 
rary  suspension  of  operations  in  a  se¬ 
quence  of  operations  of  a  computer  in 
order  to  perform  all  or  part  of  the  oper¬ 
ations  from  another  sequence. 

hefaroganaout  multiplax  —  A  multiplex 
structure  in  which  all  the  information- 
bearer  channels  are  not  at  the  same  data 
signaling  rate. 

haurittic  —  1 .  Procedures  or  methodology 
designed  to  develop  a  plan  or  program 
that  will  obtain  desired  results  or  output 
as  an  improvement  over  current  proce¬ 
dures  and  is  satisfactory  in  relation  to 
the  constraints  of  time,  cost,  personnel, 
and  the  limited  use  of  the  result.  2.  Per¬ 
taining  to  exploratory  methods  of  prob¬ 
lem  solving  in  which  solutions  are  dis¬ 
covered  by  evaluation  of  the  progress 
made  toward  the  final  result.  (Contrast 
with  algorithmic.) 

heuristic  approach  —  An  approach  that  en¬ 
courages  further  experimentation  and 
investigation.  An  intuitive  trial-and- 
error  method  of  attacking  a  problem  (as 
opposed  to  the  algorithmic  method). 

heuristic  problem  solving  —  A  series  of 
rules  that  systematically  varies  models 
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through  formal  mutation  and  regenera¬ 
tive  reading. 

heuristic  program  —  See  program,  heuris¬ 
tic. 

heuristic  programming  —  See  program¬ 
ming,  heuristic. 

heuristic  routine  —  See  program,  heuristic. 

hexadecimal  digit  —  A  digit  that  is  a  mem¬ 
ber  of  the  set  of  sixteen  digits:  0  through 
9  and  then  A,  B,  C,  D,  E,  or  F  used  in  a 
numerical  notation  system  using  a  radix 
of  16.  Some  systems  use  letters  other 
than  A-F  for  the  last  six  digits. 

hexadecimal  notation  —  Notation  of  num¬ 
bers  in  the  base  16. 

hexadecimal  number  —  A  number,  usually 
of  more  than  one  figure,  representing  a 
sum  in  which  the  quantity  represented 
by  each  figure  is  based  on  a  radix  of 
sixteen. 

hexadecimal  number  system  —  A  number 
system  using  the  equivalent  of  the  deci¬ 
mal  number  sixteen  as  a  base. 

hierarchical  data  base  —  I .  A  data-base 
structure  that  allows  files  to  be  related 
to  other  files  in  a  one-to-n  mapping.  For 
example,  a  record  in  employee  files  may 
be  related  to  zero  to  n  records  in  a  de- 
endents  file.  One  of  these  records  may 
e  related  to  zero  to  n  records  in  a  med- 
histbry  file,  recording  all  of  the  depen¬ 
dent’s  trips  to  the  doctor.  2.  An  access 
method  to  a  data  base  involving  hierar¬ 
chical  menus.  From  an  evening-out 
menu  users  may  select  the  movie  cate¬ 
gory  and  be  presented  with  another 
menu.  Comedy  might  then  be  selected 
from  the  choices,  and  a  list  of  movies  in 
this  category  showing  locally  would  be 
printed. 

hiararchical  natwark  nodat  —  The  pro¬ 
cessing  nodes  at  the  top  of  the  hierarchy 
are  generally  large  nost  computers, 
while  the  nodes  at  the  bottom  generally 
have  only  limited  intelligence  or  none  at 
all.  But  intermediate  nodes,  such  as  a 
remote  job  entry  work  station,  can  have 
significant  processing  and  data-base 
capabilities. 

hiararchy  —  A  specified  rank  or  order  of 
items.  A  series  of  items  classified  by 
rank  or  order. 

hierarchy,  data  —  See  data  hierarchy. 

hierarchy,  memory  —  A  set  of  memories 
with  differing  sizes  and  speeds  and  usu¬ 
ally  having  different  cost-performance 
ratios  (i.e.,  expensive/fast  to  less  expen¬ 
sive/slower).  Faster  access  sections  con- 
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tain  a  main  computer  memory  hierarchy 
and  might  consist  of  a  very  high-speed, 
small  semiconductor  memory,  a  medi¬ 
um-speed  disk  memory,  and  a  large, 
slow-speed  tape. 

high-activity  dota  processing  —  A  condi¬ 
tion  in  which  only  a  comparatively  small 
number  of  records  are  updated  or  re¬ 
ferred  to  frequently. 

higher  order  language  —  See  language, 
higher  order. 

high-level  compiler  —  A  program  that 
translates  statements  in  nigh-level  lan¬ 
guage  into  their  machine-language 
equivalents.  Fhe  compiler  for  a  given 
high-level  language  varies  with  the  com¬ 
puter  it  serves. 

high-level  data  link  control  —  Abbreviated 
HDLC.  A  bit-oriented  data  link  control 
procedure.  All  data  transfer  takes  place 
via  frames,  which  are  ended  with  a 
frame  check  sequence  for  error  detec¬ 
tion.  Fhe  control  field  at  the  beginning 
of  each  frame  allow  s  error  detection  and 
data  link  set-up  and  shut-down. 

high-level  language  —  Computer  lan¬ 
guage  which  uses  symbols  and  com¬ 
mand  statements  an  operator  can  read. 
Each  statement  typically  represents  a  se¬ 
ries  of  computer  instructions.  Examples 
of  high-level  languages  are  BASIC, 
FORTRAN,  FOCAL,  and  COBOL. 

high-level  source  code  —  Statements  or 
statement  lines  as  original  directives 
that  a  programmer  prepares  to  direct 
the  operation  of  a  computer  when  using 
a  hign-level  language  such  as  BASIC, 
FORTRAN,  COBOL,  etc. 

highlighting  —  Distinguishing  or  empha¬ 
sizing  data  on  a  ert  display  by  reversing 
the  field,  blinking,  underlining,  chang¬ 
ing  color,  changing  light  intensity,  or 
some  combination  of  these  methods. 

high-low  bias  tost  —  A  preventive-mainte¬ 
nance  procedure  in  which  certain  oper¬ 
ating  conditions  are  varied  about  tneir 
normal  values  in  order  to  detect  and  lo¬ 
cate  defective  units;  e.g.,  supply  voltage 
or  frequency  may  be  variecl.  (Synony¬ 
mous  with  marginal  test,  and  related  to 
check.) 

high-low  limits  —  The  maximum  and  min¬ 
imum  values  of  data  expected.  These 
values  are  used  to  check  the  program 
and  results. 

high  ordor  —  Pertaining  to  the  weight  or 
significance  assignee!  to  the  digits  of  a 
number;  e.g.,  in  the  number  123456, 
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the  highest  order  digit  is  1;  the  lowest 
order  digit  is  6.  One  may  refer  to  the 
three  hign-order  bits  of  a  oinary  word  as 
another  example. 

high-order  digit  —  See  digit,  high-order. 

high-performance  equipment  —  Equip¬ 
ment  having  sufficiently  exacting  char¬ 
acteristics  to  permit  its  use  in  trunk  or 
line  circuits. 

high-poiitive  indicator  —  An  internal  com¬ 
puter-indicator  component  that  indi¬ 
cates  “on”  if  the  result  of  an  arithmetic 
operation  is  positive  and  not  zero  (some 
systems). 

high-speed  corry  —  A  type  of  carry  in 
which:  (1)  a  carrv  into  a  column  results 
in  a  carry  out  of  that  column  because  the 
sum  without  a  carry  in  that  column  is  9; 
(2)  instead  of  a  normal  adding  process, 
a  special  process  is  used  that  takes  the 
carry  at  high  speed  to  the  actual  column 
where  it  is  adaed.  Also  called  standing- 
on-nines  carry. 

high-speed  memory  —  See  memory,  high¬ 
speed. 

high-speed  printer  —  A  printer  that  oper¬ 
ates  at  a  speed  more  compatible  with  the 
speed  oi  computation  and  data  pro¬ 
cessing  so  that  it  may  operate  on-line. 

high-speed  reader  —  See  reader,  high 
speed. 

high-speed  storage  —  See  storage,  high¬ 
speed. 

hi-low  —  Used  in  exception  reporting  to 
relate  the  maximum  and  minimum  lim¬ 
its  bevond  which  an  exception  is  re¬ 
ported  and  acted  upon. 

history  command,  development  system 

—  On  some  systems,  history  is  normally 
issued  after  a  break  from  a  user  pro¬ 
gram.  This  instruction  lists  on  the  ter¬ 
minal  the  state  of  the  address,  data,  and 
control  buses  of  the  CPU  during  execu¬ 
tion  of  up  to  several  hundred  bus 
transactions  that  occurred  in  the  user’s 
program  just  prior  to  a  break. 

history  run  —  The  printing  out  of  all 
transactions  of  a  process  for  reading  or 
recording  purposes. 

hit—  1.  A  term  used  in  mechanical  re¬ 
trieval  systems  to  represent  an  answer 
found  bv  the  machine.  2.  In  file  mainte¬ 
nance,  the  finding  of  a  match  between  a 
detail  record  and  a  master  record. 

hit-on-tho-fly  systom  —  A  printer  where 
either  the  paper,  the  print  head,  or  both 
are  in  continual  motion. 


hit  on  tho  lino  —  1 .  A  momentary  open  cir¬ 
cuit  on  a  teletypewriter  loop.  2.  General 
term  used  to  describe  errors  caused  by 
external  interferences  such  as  impulse 
noise  caused  by  lightning  or  man-made 
interference. 

hit/pick,  graphics  —  A  feature  that  pro¬ 
vides  the  operator  with  the  ability  to 
step  through  a  noncontiguous  display 
list  using  input  devices  such  as  data  tab¬ 
let,  Joystick,  etc.,  and  highlight 
(brighten)  elements  on  the  crt  screen 
for  identification  and  editing. 

hold  —  The  function  of  retaining  informa¬ 
tion  in  one  storage  device  after  transfer¬ 
ring  it  to  another  device,  in  contrast  to 
clear. 

hold,  automatic  —  In  an  analog  computer, 
attainment  of  the  hold  condition  auto¬ 
matically  through  amplitude  compari¬ 
son  of  a  problem  variable,  or  through  an 
overloaa  condition. 

hold  button,  anolog  —  The  hold  button 
causes  the  solution  to  be  temporarily 
suspended,  permitting  the  user  to  study 
the  various  quantities. 

hold  facility  —  The  ability  of  a  computer, 
when  its  calculations  are  interrupted,  to 
keep  the  current  value  of  all  the  varia¬ 
bles. 

holding  boom  —  A  diffuse  beam  of  elec¬ 
trons  for  regenerating  the  charges 
stored  on  the  dielectric  surface  of  an 
electrostatic  memory  tube  or  cathode- 
ray  storage  tube. 

holding  timo  —  The  total  time  during 
which  a  given  channel  is  occupied  for 
each  transmission  or  call.  Consists  of 
both  operating  time  and  text  or  conver¬ 
sation  time. 

hold  instruction  —  See  instruction,  hold. 

hold  mod#  —  In  the  hold  mode,  also  called 
the  freeze  or  interrupt  mode,  the  com¬ 
puting  action  is  stopped  and  all  vari¬ 
ables  are  held  at  the  value  they  had 
when  the  computation  was  interrupted. 

holistic  masks  ^ — The  set  of  characters 
which  reside  within  a  character  reader 
and  which  theoretically  represent  the 
exact  replicas  of  all  possible  input  char¬ 
acters  in  the  machine’s  repertory.  Only 
perfect  specimens  will  be  accepted. 

Hollorith  —  A  widely  used  system  of  en¬ 
coding  alphanumeric  information  onto 
cards;  hence,  Hollerith  cards  is  svnony- 
mous  with  punch  cards.  Such  cards  were 
first  used  in  1890  for  the  US  Census  and 
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holographic-bat«d  tyitttm 

were  named  after  Herman  Hollerith, 
their  originator. 

helographlc-bfis«d  tysttm  —  A  system 
that  utilizes  laser  and  holographic  tech¬ 
nology  in  a  microform  setting. 

holographic  rocordor  —  A  system  designed 
to  acquire  and  record  electronic  digital 
data  in  high-density  holographic  form 
on  photographic  film.  A  reader  retrieves 
the  holographic  data  and  reconverts  it 
to  the  original  electronic  form  accord¬ 
ing  to  the  presentation  that  accompa¬ 
nies  the  programmed  instructions. 

homo  loop  —  An  operation  involving  only 
those  input  and  output  units  associated 
with  the  local  terminal. 

homo  rocord  —  See  record,  home. 

homogonoous  multiplox  —  A  multiplex 
structure  in  which  all  the  information- 
bearer  channels  are  at  the  same  data  sig¬ 
naling  rate. 

homoitoiis  —  The  dynamic  condition  of  a 
system  wherein  the  input  and  output  are 
balanced  precisely,  thus  presenting  an 
appearance  of  no  change;  hence,  a 
steady  state. 

horizonfol  procottor  —  A  micropro¬ 
grammed  computer  that  uses  a  wide  mi¬ 
croinstruction  with  many  fields.  It  is 
usually  fast,  executing  many  micro¬ 
orders  at  the  same  time,  but  also  quite 
difficult  to  microprogram. 

horizontal  toblo  —  In  indexing,  a  table 
whose  entries  are  stored  sequentially; 
that  is,  entry  one,  byte  one;  entry  one, 
byte  two;  etc. 

host  compufor  —  A  computer  that  is  con¬ 
nected  to  a  stored-program  multiplexor 
and  which  is  the  base  or  independent 
computer  upon  which  the  multiplexor  is 
dependent  for  certain  vital  functions, 
such  as  program  read-in,  etc.  In  an  ar¬ 
rangement  of  this  sort,  the  multiplexor 
could  have  stand-alone  capacity  in  the 
event  the  host  computer  is  not  always 
available. 

host  computor  procossing  —  A  host  com¬ 
puter  performs  applications  processing, 
accessing  of  bulk  memory  (disk  packs, 
for  example)  and  storing  data  oases. 
Centralized  processing  means  that  all 
data  processing  functions  are  carried 
out  in  a  single  nost  computer,  large  or 
small,  attached  to  the  network.  Dis¬ 
tributed  processing,  however,  means 
that  two  or  more  host  computers,  prob¬ 
ably  with  associated  bulk  storage  for 
necessary  data  bases,  are  connected  to 


hub,  combination 

the  network.  The  host  computers  con¬ 
nected  to  the  network  can  be  close  to¬ 
gether  or  far  apart. 

houtokooping  —  1 .  Pertaining  to  adminis¬ 
trative  or  overhead  operations  or  func¬ 
tions  which  are  necessary  in  order  to 
maintain  control  of  a  situation;  e.g.,  for 
a  computer  program,  housekeeping  in¬ 
volves  the  setting  up  of  constants  and 
variables  to  be  used  in  the  program. 
(Synonymous  with  red  tape.)  z.  A  gen¬ 
eral  term  used  to  describe  coding  wnich 
reserves,  restores,  and  clears  memory 
areas.  3.  Those  parts  of  a  program  that 
pertain  to  the  setting  up  or  cleaning  up 
of  programs  in  contrast  to  those  parts  of 
the  program  which  are  distinctly  input 
and  output  operations. 

houtokooping  oporotion  —  A  general  term 
for  the  operation  that  must  be  per¬ 
formed  for  a  machine  run  usually  before 
actual  processing  begins.  Examples  of 
housekeeping  operations  are:  establish¬ 
ing  controlling  marks,  setting  up  auxil¬ 
iary  storage  units,  reading  in  tne  first 
record  for  processing,  initializing,  set¬ 
up  verification  operations,  and  file  iden¬ 
tification. 

houtokooping  routino  —  The  initial  in¬ 
structions  in  a  program  that  are  ex¬ 
ecuted  only  one  time,  e.g.,  clear  storage. 

houtokooping  runt  —  Operations  re¬ 
quired  for  file  maintenance  such  as  sort¬ 
ing,  merging,  and  editing. 

Houtton  Automatic  Spooling  Procottor 
—  5^^  HASP. 

HP-IB  —  Abbreviation  for  Hewlett-Pac¬ 
kard  Interface  Bus.  Hewlett-Packard’s 
implementation  of  IEEE  Standard  488- 
1975  for  digital  interfacing  of  pro¬ 
grammable  instrumentation. 

HSM  —  Abbreviation  for  high-speed 
memory. 

HSP  —  Abbreviation  for  high-speed 
printer. 

HSR  —  Abbreviation  for  high-speed 
reader. 

hub  —  A  socket  on  a  control  panel  or 
plugboard  into  which  an  electrical  lead 
or  plug  wire  may  be  connected  in  order 
to  carry  signals,  particularly  to  distrib¬ 
ute  the  signals  over  many  other  wires. 

hub,  but  —  A  location  on  the  control  panel 
which  permits  several  entries  or  exits  of 
pulse  signals. 

hub,  combination  —  An  electrical  jack  con¬ 
nection  which  will  omit  or  receive  elec¬ 
trical  impulses  on  a  control  panel. 


human  factors,  tormina  I 
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human  factors,  torminol  —  Key  elements  of 
human  factors  include  the  size  of  the 
screen;  the  number,  shape,  and  size  of 
the  characters  on  the  screen;  the  color 
and  appearance  of  the  screen;  the  ar¬ 
rangement  of  the  keyboard;  and  the 
sound  of  the  keyboard.  The  designs 
should  provide  comfort  to  humans. 

hunting  —  1 .  A  continuous  attempt  on  the 
part  of  an  automatically  controlled  sys¬ 
tem  to  seek  a  desired  equilibrium  condi¬ 
tion.  The  system  usually  contains  a  stan¬ 
dard,  a  method  of  determining 
deviation  from  this  standard,  and  a 
method  of  influencing  the  system  such 
that  the  difference  between  the  standard 
and  the  stale  of  the  system  is  brought  to 
zero.  2.  Searching  operations  per¬ 
formed  in  switching  systems  to  locale 
the  called  line  or  the  next  available  line 
in  an  equivalent  group. 

hybrid  computar  —  A  computer  that  com¬ 
bines  the  functions  of  analog  and  digital 
computers. 

hybrid  computar  intarfaca  —  Sometimes 
called  the  “linkage.”  An  interface  that 
generally  includes  DACs,  DAMs,  ADCs 
with  multiplexers,  plus  control  and 
sense  lines  oetween  the  analog  and  digi¬ 
tal  processors,  along  with  priority  inter¬ 
rupt  lines. 

hybrid  input/output  —  The  input/ouiput 
group  of  programs  consists  of  a  system 
monitor  and  programs  to  control  opera¬ 
tion  of  analog/digital  conversion  equip¬ 


I  addrati  —  The  location  of  the  next  in¬ 
struction  to  be  executed  in  some  brands 
of  equipment  based  on  whether  or  not 
a  brancn  operation  occurs. 

lAL,  Intarnational  Algabroic  Languaga 

—  The  forerunner  of  ALGOL, 

lAR  —  Instruction  address  register  which 
contains  the  address  of  the  next  instruc¬ 
tion  to  be  executed. 

IBM  card  —  A  type  of  paper  card  that  may 
have  information  recorded  on  it  by 
means  of  punched  holes,  and  which  may 
be  read  by  a  computer. 

1C  —  The  abbreviation  for  both  integrated 
circuit  and  instruction  counter. 


ment  and  special  devices  such  as  an  os¬ 
cilloscope  aisplay  or  a  digital  plotter. 

hybrid  office  systems  —  Computerized 
systems  for  full  office  automation,  en¬ 
compassing  both  word  processing  (WP) 
and  data  processing  (Dr).  They  may  ap¬ 
pear  as  extensions  to  existing  WP  or  DP 
services,  or  be  introduced  outright  as 
“hybrid”  systems,  capable  of  handling 
both  text  editing  and  numerical,  file-ori¬ 
ented  data. 

hybrid  problem  analysis  —  Programs  in 
the  problem  analysis  group  help  the  hy- 
bricl  programmer  decide  which  parts  of 
the  problem  to  solve  on  a  digital  com¬ 
puter  and  the  mathematical  techniques 
that  should  be  used.  For  example,  mul¬ 
tivariable  function  generation  that  may 
be  difficult  to  perform  on  the  analog 
computer  is  well  suited  to  digital  solu¬ 
tion. 

hyperfape  units  —  High-speed  tape  units 
that  use  cartridges  whicn  house  the  sup¬ 
ply  and  takeup  reels  to  permit  automatic 
loading. 

hyphenation,  outomotic  —  A  feature  of 
some  word-processing  systems  in  which 
a  dictionary  of  hyphenated  words  is  held 
in  memory  so  that  the  system  provides 
hyphenation  automatically  without  the 
need  for  an  operator  decision. 

hysteresis  —  The  lagging  in  the  response 
of  a  unit  of  a  system  behind  an  increase 
or  a  decrease  in  the  strength  of  a  signal. 


ICA  —  Abbreviation  for  integrated  com¬ 
munications  adapter.  An  integrated 
adapter  that  allows  connection  of  multi¬ 
ple  communication  lines  to  a  processing 
unit. 

icand  —  Abbreviation  for  multiplicand. 

icand  register  —  That  register  which  is 
used  in  multiplication  to  hold  the  multi¬ 
plicand. 

ICC  —  Abbreviation  for  International 
Computation  Center.  Sponsored  by 
UNESCO  in  Rome.  This  computer  cen¬ 
ter  makes  computer  services  available  to 
member  nations. 
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IF-THEN-ELSE 


ICIP  —  Abbreviation  for  International 
Conference  on  Information  Processing. 

1C  mtinory  systems  —  Although  a  primary 
advantage  of  an  IC  system  is  its  poten¬ 
tial  for  decreased  cok,  it  has  other  ad¬ 
vantages  as  well.  For  example,  an  1C 
memory  has  all  of  its  sensing,  driving 
and  decoding  circuits  built  in,  so  it  re¬ 
quires  very  little  additional  support 
electronics  on  its  memory  card  other 
than  circuits  to  handle  a  few  control  sig¬ 
nals,  byte  controls,  data  and  address 
buffers,  sense  amplifiers  and  chip  en¬ 
able  drivers.  A  typical  16K  X  i8  IC 
memory  system  contains  72  4K  memory 
chips,  10  timing  and  control  devices,  6 
data  buffers,  6  address  buffers,  and  2 
chip  enable  drivers.  Miscellaneous 
capacitors  and  resistors  raise  the  total 
component  count  in  the  system  to  ap¬ 
proximately  130.  (A  core  memory  with 
the  same  capacity  would  contain  over 
600  components.) 

iconographic  mod«l  —  A  pictorial  repre¬ 
sentation  of  a  system  and  the  functional 
relations  within  the  system. 

id«fitiflcafioii  ^  A  code  number  or  code 
name  that  uniquely  identifies  a  record, 
block,  file  or  other  unit  of  information. 

idenfification,  cod«d  —  1 .  The  process  of 
providing  personal,  equipment,  or  or¬ 
ganizational  characteristics  or  codes  to 
gain  access  to  computer  programs,  pro¬ 
cesses,  files,  or  data.  2.  The  process  of 
determining  personal,  equipment,  or 
organizational  characteristics  or  codes 
to  permit  access  to  computer  programs, 
processes,  files,  or  data. 

identification  division^  The  part  of 
COBOL  programming  in  which  the 
programmer  gives  information  to  iden¬ 
tify  the  source  program  and  the  object 
program. 

idontificotion,  file  —  The  coding  required 
to  identify  each  physical  unit  of  the  out¬ 
puts  of  electronic  data-processing  ma¬ 
chine  runs. 

idontifior  —  1 .  A  symbol  whose  purpose  is 
to  identify,  as  to  indicate  or  name  a  body 
of  data.  2.  A  key. 

idontifior,  data  uto  —  A  title  or  name  for 
the  use  of  the  data  items  for  a  data  ele¬ 
ment;  for  instance,  an  occurrence  date 
such  as  the  employment  date  of  an  em¬ 
ployee  that  is  used  for  data  base  infor¬ 
mation. 

idontifior,  iocotion  —  An  identification,  by 
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label  of  some  kind,  assigned  to  a  specific 
location,  for  instance,  a  city,  neighbor¬ 
hood,  or  address,  or  a  specific  location 
in  computer  storage. 

idontifior  word  —  A  full-length  computer 
word  which  is  associated  with  a  search 
or  a  search-read  function.  In  a  search  or 
search-read  function,  the  identifier 
word  is  stored  in  a  special  register  in  the 
channel  synchronizer  and  compared 
with  each  word  read  by  the  peripheral 
unit  (some  systems). 

idontify  —  To  attach  a  unique  code  or 
code  name  to  a  unit  of  information. 

idontifying  —  The  procedure  that  iden¬ 
tifies  the  source  of  a  given  information 
mark  and,  therefore,  of  an  object  or  a 
location.  The  operation  involves  selec¬ 
tion  and  translation. 

idantifying  coda  —  A  code  placed  in  per¬ 
forated  tape  or  punched  cards  to  iaen- 
tify  the  contents,  or  their  origin. 

idio  charactor  —  A  control  character  that  is 
sent  when  there  is  no  information  to  be 
sent.  Sometimes  called  a  null  character. 

idIo  tlino  —  The  time  that  a  computer  is 
available  for  use,  but  is  not  in  operation. 

IDF,  Infogratod  Data  Frocotsing  —  1 .  A 

system  that  treats  as  a  whole  all  data- 
processing  requirements  to  accomplish 
a  sequence  of  data-processing  steps  or  a 
numoer  of  related  data-processing  se¬ 
quences,  and  that  strives  to  reduce  or 
eliminate  duplicating  data  entry  or 
processing  steps.  2.  The  processing  of 
data  by  such  a  system  in  which  all  proce¬ 
dures  are  tied  to  the  computer. 

IEEE  5S3/CAMAC  —  A  hardware/soflware 
standard  developed  originally  for  the 
nuclear  industry  but  currently  widely 
adopted  by  other  industrial  users. 

ior  —  Short  for  multiplier. 

if-A  tlioii  B  gato  —  Same  as  gate,  B  OR- 
NOT  A. 

If-A  thoii  NOT-B  goto  —  Same  as  gale, 
NAND. 

If-B  thou  NOT-A  gato  —  Same  as  gate, 
NAND. 

IFCS  —  Abbreviation  for  International 
Federation  of  Computer  Sciences. 

IFIFS  —  Abbreviation  for  International 
Federation  of  Information  Processing 
Societies. 

IF-THEN-ELSE  —  A  program  statement 
often  used  in  high  level  languages. 
When  the  IF  statement  is  true,  ThEN 


igner* 

means  the  next  expression  is  to  be  ex¬ 
ecuted.  If  the  expression  is  not  true,  the 
ELSE  expression  is  to  be  executed, 
ignore  —  1 .  A  typewriter  character  in¬ 
dicating  that  no  action  whatsoever  be 
taken;  e.g.,  in  teletypewriter  or  flexo- 
writer  code,  a  character  code  consisting 
of  holes  punched  in  every  hole  position 
is  an  ignore  character.  Tnis  convention 
makes  possible  erasing  any  previously 
punched  character.  2.  An  instruction  re¬ 
quiring  nonperformance  of  what  nor¬ 
mally  might  be  executed,  i.e.,  not  to  be 
executed.  This  instruction  should  not 
be  confused  with  a  NO  OP  or  Do-Noth¬ 
ing  instruction,  since  these  generally 
refer  to  an  instruction  outsioe  them¬ 
selves. 

ignore  character  —  See  ignore, 
ignor#  character  block  —  See  character,  ig¬ 
nore  block. 

ignoro  instnicfion  —  See  ignore, 
illogol  choractor  —  See,  character,  illegal, 
illogol  codo  —  See  code,  illegal, 
illogol  command  —  See  character,  illegal. 
Ill^ol  confrof-mofttogo  orror  —  See  error, 
illegal  control-message, 
illogol  oporotion  —  The  process  which  re¬ 
sults  when  a  computer  either  cannot 
perform  the  instruction  part  or  will  per¬ 
form  with  invalid  and  undesired  results. 
The  limitation  is  often  due  to  built-in 
computer  constraints. 

imogo  —  An  exact  logical  duplicate  stored 
in  a  different  medium. 

imogo  dittocfor  —  In  optical  character  rec¬ 
ognition  (OCR),  a  mechanical  or  elec¬ 
tronic  transducer  that  sequentially  de¬ 
tects  the  level  of  light  in  different  areas 
of  a  completely  illuminated  sample 
space. 

imogo  procostor  —  See  processor,  image, 
immodioto  accost  —  Pertaining  to  the  abil¬ 
ity  to  obtain  data  from  or  place  data  in 
a  storage  device  or  register  directly, 
without  serial  delay  due  to  other  units  of 
data,  and  usually  in  a  relatively  short 
period  of  time. 

immodioto  occoss  storogo  —  See  storage, 
immediate  access. 

immodWo  oddrots  —  The  designation  of 
an  instruction  address  that  is  used  as 
data  by  the  instruction  of  which  it  is  a 
part. 

immodioto  oddrossing  —  See  addressing, 
immediate. 


impylso  noiso 

immodioto  oddross  instruction  —  See  ad¬ 
dress  instruction,  immediate. 

immodioto  doto^ — Data  that  immediately 
follows  an  instruction  in  memory.  This 
is  used  as  an  operand  by  that  instruc¬ 
tion. 

immodioto  procossing  —  Same  as  process¬ 
ing,  demand. 

imporotivo  oporotions  —  An  instruction 
which  requires  the  manipulating  of  data 
by  the  computer. 

imporotivo  stotomonts  —  Action  state¬ 
ments  of  a  symbolic  program  that  are 
converted  into  actual  machine-language 
instructions. 

implomontotion  —  The  several  steps  con¬ 
cerned  in  installing  and  starting  suc¬ 
cessful  operation  of  computer  systems 
or  related  machines.  The  steps  begin 
with  feasibility  studies,  applications 
studies,  equipment  selection,  systems 
analysis  (present)  and  design  of  pro¬ 
posed  new  system,  physical  location  of 
equipment,  operations  analysis,  and 
critical  review. 

implicit  oddross  instruction  format  — 

See  instruction  format,  implicit  address. 

implicit  pricos  —  Same  as  marginal  values, 
shadow  prices,  dual  variable  levels,  etc. 
— that  is,  numbers  giving  the  incremen¬ 
tal  worth  of  a  relaxation  of  one  unit  in 
the  right-hand  side  of  a  constraint. 

impliod  oddrossing  —  Same  as  addressing, 
repetitive. 

imprintor  —  A  device  which  causes  the 
name  and  account  number  of  a  credit 
card  holder  to  be  transferred  to  the 
sales  slip.  Most  credit  cards  show  this 
information  in  raised,  special  type  that 
can  be  automatically  read  from  the  sales 
slip  by  the  computer. 

impropor  choractor  —  Same  as  character,  il¬ 
legal. 

impropor  codo  —  See  code,  illegal. 

impropor  command  —  See  character,  il¬ 
legal. 

impropor  command  chock  —  Same  as  check, 
forbidden-combination. 

improvomont  timo,  sysfom  —  See  system- 
improvement  time. 

impulso  noiso  —  A  pulse,  appearing  at  the 
output  of  a  circuit,  which  was  not  trans¬ 
mitted  from  the  originating  input  to  the 
circuit.  These  pulses  usually  are  in¬ 
duced  from  circuit  functioning  or  from 
sources  outside  the  circuit  and  its  as¬ 
sociated  input/output  equipment. 
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IMS 


inclusive  OR 


IMS  —  Abbreviation  for  Information 
Management  System.  A  program  prod¬ 
uct  tnat  uses  OS  (operating  system) 
BTAM  to  allow  IMS  applications  to  op¬ 
erate  on  the  remote  terminal  system. 
Remote  display  stations  require  non- 
s witched  lines. 

inoctive  file  —  See  file,  inactive. 

inodmissible  character,  autematic  checking 

—  See  character  checking,  inadmissible. 

incidentals  time  —  Time  which  is  usually 
allotted  to  training,  demonstrating,  or 
other  useful  but  nonproductive  pur¬ 
poses,  but  not  including  program  devel¬ 
opment. 

incipient  failure  —  An  equipment  failure 
that  is  about  to  occur. 


lation  program.  The  emulated  micro¬ 
processor  can  be  stopped,  its  registers 
examined  or  modified,  and  so  on.  The 
i/o  devices  can  be  controlled  from  the 
development  system’s  console  or  from  a 
time-sharing  terminal.  Programs  can  re¬ 
side  in  (simulated)  RAM  memory,  or 
they  can  actually  be  ROMs  or  PROMs. 

in-circuit  amulation  bus  —  The  use  of  RAM 

memory  for  some  development  system 
programs  eliminates  costly  and  time- 
consuming  PROM  programming  in  the 
early  phases  of  software  development. 
The  in-circuit  emulation  bus  allows  the 
user  to  connect  his  own  peripheral  de¬ 
vices  or  memory  to  the  system  and  use 
them  with  the  system  elements. 

inclusive  NOR  gate  —  Same  as  gate,  NOR. 


Courtesy  Futuredata  Computer  Corp. 


In-circuit  emulator. 


in-circuit  emulation  —  Concerns  the  hard¬ 
ware/software  facilities  for  real-time  i/o 
debugging  of  chips.  The  actual  micro¬ 
processor  is  replaced  by  a  connector 
whose  signals  are  generated  by  an  emu- 
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inclusive  OR  —  The  Boolean  operator  that 
gives  a  truth  table  value  of  true  if  either 
or  both  of  the  two  variables  it  connects 
arc  true.  If  neither  is  true,  the  value  is 
false. 


inclusive  OR  gate 


indexed  addressing 


inclusive  OR  gate  —  Same  as  gate,  OR. 

inclusive  segment  —  tn  a  program  overlay 
structure  two  or  more  different  seg¬ 
ments  can  be  in  the  main  memory  simul¬ 
taneously,  whereas  normally  all  inclu¬ 
sive  segments  lie  on  a  single  path  from 
the  root  segment  to  the  lowest  segment. 

incomplete  program  —  See  program,  in¬ 
complete. 

incomplete  routine  —  A  routine  in  a  library 
of  a  programming  system  that  requires 
parameters  to  be  supplied  by  a  macro¬ 
statement  or  main  routine. 

increment  —  1 .  The  quantity  by  which  an¬ 
other  is  modified.  An  increment  is  usu¬ 
ally  positive;  however,  a  negative  quan¬ 
tity,  when  added,  is  also  called  an 
increment.  2.  To  modify  a  quantity  by 
adding  a  smaller  quantity. 

incremental  compoction  —  See  compaction, 
incremental. 

incremental  disploy  —  See  display,  incre¬ 
mental. 

incremental  integrator  —  See  integrator, 
incremental. 

incremental  plotter  control  —  Provides  for 
high-speed  plotting  of  points,  continu¬ 
ous  curves,  points  connected  by  curves, 
curve-identification  symbols,  letters, 
numerals  under  program  control. 

incremental  representation  —  Representa¬ 
tion  of  changes  in  variables  rather  than 
the  changes  of  the  variables  themselves 
—changes  such  as  increases  and  de¬ 
creases  as  results  of  equalities  or  rela¬ 
tions  expressed  in  the  equations  or 
model. 

incromontal  topo  units  —  Various  types  of 
magnetic  tape  modules  which  require  a 
tapeflow  for  the  process  of  reading  or 
writing. 

indopondont  oquotions  —  A  set  of  equa¬ 
tions  none  of  which  can  be  expressed  as 
a  linear  combination  of  the  otners.  With 
linear  equations,  the  condition  for  inde¬ 
pendence  is  that  the  matrix  (coefficient 
columns)  shall  be  nonsingular  or, 
equivalently,  have  rank  equal  to  the 
number  of  equations. 

indapandant  interrupt  processor  —  See  in¬ 
terrupt,  processor  independent. 

independent,  machine  —  See  machine- 
independent. 

independent  modularity,  program  — 

See  program-independent  modularity. 


independent  sector  —  A  device  on  certain 
tabulators  which  allows  the  first  item  of 
a  series  of  similar  data  to  be  printed  and 
inhibits  some  of  the  rest  of  the  series. 

in-depth  audit  —  Detailed  examination  of 
all  manipulations  performed  on  a  single 
transaction  or  piece  of  information. 

indeterminate  (X)  state  —  The  unknown 
logic  state  of  a  memory  element  caused 
by  critical  races  or  oscillations,  or  exist¬ 
ing  after  power  is  applied  and  before 
initialization.  Some  simulators  can 
model  indeterminate  states  and  typi¬ 
cally  assign  an  X  to  indicate  an  indeter¬ 
minate  state. 

index  —  1 .  A  table  of  computer  words  or 
fields  containing  addresses  of  records 
located  in  file  storage.  2.  An  ordered 
reference  list  of  the  contents  of  a  docu¬ 
ment,  such  as  names,  subjects,  etc.  3.  A 
symbol  or  number  used  to  identify  a 
particular  quantity  in  an  array  of  similar 
quantities;  e.g.,  the  terms  of  an  array 
represented  by  X(l),  X(2)  .  .  .  X(IOO) 
have  the  indexes  1,2,...  100,  respec¬ 
tively.  4.  Pertaining  to  an  index  register. 

indax  addratiing,  multipla  (timo-sharing) 

—  See  time  sharing,  multiple  index  ad¬ 
dressing. 

index,  citation  —  An  index  or  reference 
list  of  documents  that  are  mentioned  in 
a  specific  document  or  document  set. 
The  references  are  mentioned  or 
quoted  in  the  text.  The  citation  index 
lists  these  references. 

indax,  ceoparatian  —  An  index  number 
constructed  by  using  the  product  of  the 
drum  diameter,  expressed  in  inches, 
and  the  line  scan  advance,  expressed  in 
scanning  lines  per  inch.  Used  in  facsim¬ 
ile  image  transmission. 

indax,  cycia  —  The  number  of  cycle  itera¬ 
tions  in  digital  computer  programming. 
A  cycle  index  register  may  be  used  to  set 
the  number  of  cycles  desired.  Then  with 
each  cycle  iteration,  the  register  count  is 
reduced  by  one  until  the  register 
reaches  zero  and  the  series  of  cycles  is 
complete. 

indaxad  —  An  addressing  mode  in  which 
the  actual  address  is  obtained  by  adding 
a  displacement  to  a  base  adaress.  In 
most  microprocessor  systems,  the  dis¬ 
placement  is  contained  in  the  index  reg¬ 
ister,  the  base  address  in  the  instruction 
field. 

indaxad  addratsing  —  Indexed  address- 
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ing  in  some  systems  means  that  the  ad¬ 
dress  in  the  second  byte  of  the  instruc¬ 
tion  is  added  to  the  low  order  bits  of  the 
index  register  with  any  carry  propagat¬ 
ing  into  the  index  register  high  order 
bits.  The  result  then  oecomes  the  ad¬ 
dress  to  be  accessed  during  instruction 
execution.  This  facility  is  very  useful  in 
handling  elements  in  arrays  and  tables. 
In  relative  addressing,  an  offset,  con¬ 
tained  in  the  second  byte  of  the  instruc¬ 
tion,  is  added  to  the  program  counter’s 
low  order  bits.  While  tnis  method  is 
used  for  program  Jumps,  it  finds  its 
greatest  appeal  in  facilitating  relocata¬ 
ble  program  code,  code  that  can  be 
loaded  into  any  memory  locations  and 
relocated  without  altering  or  changing 
the  code. 

md«x«d  fll«  —  A  file  that  provides  a  direc¬ 
tory-supported  random  access  method 
based  on  a  record  identifier  whose  size 
is  user-specified.  File  operations  include 
record  addition,  insertion,  modifica¬ 
tion,  deletion,  and  retrieval  using  either 
a  random  or  sequential  access  method. 
A  multiway  balanced  tree  directory  pro¬ 
vides  random  access  with  extremely  low 
disc  access  for  search. 

indexed  sequential  access  method  — 

The  indexed  sequential  access  method 
(ISAM)  provides  advanced  keyed  ac¬ 
cessing  for  fast,  on-line  retrieval  of  large 
data  bases.  Programmers  use  ISAM’s 
variable-length  record  keys  to  save 
index  space.  ISAM  permits  keyed  and 
keyed-relative  processing. 

indaxad  saquantial  data  sat  —  See  data  set, 
indexed  sequential. 

indax  antry  —  An  individual  line  or  item 
of  data  contained  in  an  index,  such  as  an 
entry  in  a  dictionary. 

index  file  —  1 .  A  table  of  key  fields  identi¬ 
fying  the  actual  disk  records  in  another 
permanent  disk  file.  2.  A  file  of  terms  in 
an  automatic  information  retrieval  sys¬ 
tem  which  is  searched  by  the  computer 
until  it  finds  the  index  entry  which  will 
answer  the  relevant  question.  The  index 
entry  or  the  original  document  can  then 
be  printed. 

indax,  fina  —  A  subsidiary  or  supplemen¬ 
tal  index  of  a  pair  of  indexes  used  to 
locate  a  particular  file  record.  The 
higher  or  mass  index  would  often  be 
considered  the  gross  index. 

indax,  gross  • — The  first  of  a  pair  of  in¬ 
dexes  consulted  to  locate  particular  rec¬ 
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ords,  etc.  The  secondary  or  supplemen¬ 
tal  index  is  the  fine  index. 

indax  hola  —  A  hole  punched  in  a  floppy 
disk  to  indicate  the  beginning  of  the  first 
sector. 

indaxing  —  1 .  The  indexing  method  of 
random-access  file  organization  in 
which  a  part  of  the  file  is  set  aside  as  an 
index  in  order  to  locate  information  in 
other  parts  of  the  file.  2.  The  modifica¬ 
tion  of  an  instruction  by  the  contents  of 
an  index  register  in  order  to  obtain  a 
new  effective  address.  3.  The  storing  of 
copy  in  electronic  form  permits  rapid 
and  automatic  indexing  for  informa- 
lion-retrieval  purposes. 

indaxing,  aspact  —  A  method  of  indexing 
single  units  of  information  by  the  joint 
use  of  two  or  more  terms,  usually  of 
equal  rank,  with  retrieval  performed  by 
logical  associations  among  the  terms 
and  logical  connections  to  couple  the 
terms,  so  that  all  units  of  information 
relating  to  a  specific  item  may  be 
searched  out. 

indaxing,  attociation  —  A  study  following 
two  approaches — the  automatic  genera¬ 
tion  of  word-association  maps  based  on 
lists  of  words  from  the  text,  and  repre¬ 
sentations  based  on  the  number  of 
times  words  appear  in  the  text. 

indaxing,  coordinata  —  See  coordinate  in¬ 
dexing. 

indaxing,  corralativa  —  Same  as  coordinate 
indexing. 

indaxing,  cumulativa  —  In  a  digital  com¬ 
puter,  the  practice  of  assigning  two  or 
more  indices  to  a  single  address  in  the 
instruction  word. 

indaxing,  datacoda  —  Same  as  indexing, 
coordinate. 

indaxing,  manipulativa  —  1 .  A  system  of 

indexing  individual  documents  by  de¬ 
scriptors  of  equal  rank,  so  that  a  library 
can  be  searched  for  a  combination  of 
one  or  more  descriptors.  2.  An  indexing 
technique  where  the  interrelations  of 
terms  are  shown  by  coupling  individual 
words.  3.  An  indexing  scheme  by  which 
descriptors  may  be  correlated  or  com¬ 
bined  to  show  any  interrelations  desired 
for  purposes  of  more  precise  informa¬ 
tion  retrieval. 

indaxing,  multipla-aspact  —  See  indexing, 
manipulative. 

indaxing,  zatacoda  —  Same  as  coordinate 
indexing. 

indax  moda  —  On  some  systems,  the  con- 
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tents  of  the  selected  general  register, 
and  an  index  word  following  the  in¬ 
struction  word,  are  summed  to  form  the 
address  of  the  operand.  The  contents  of 
the  selected  register  may  be  used  as  a 
base  for  calculating  a  series  of  ad¬ 
dresses,  thus  allowing  random  access  to 
elements  of  data  structures.  The  se¬ 
lected  register  can  then  be  modified  by 
program  to  access  data  in  the  table. 
Index  addressing  instructions  are  of  a 
specific  form  and  generally  unique  to 
each  system. 

indox,  permutation  —  An  index  alphabeti¬ 
cally  listing  all  of  the  major,  plus  minor 
if  desired,  words  of  a  title  or  document 
so  that  each  word  appears  once  as  the 
first  word,  followed  oy  the  other  words 
rotated  in  a  circular  fashion.  This  is 
done  so  that  the  documents  can  be  re¬ 
trieved  by  numerous  permutations. 

index,  permuted-title  —  Same  as  index, 
permutation. 

index  point  —  One  of  the  equally  spaced 
rotational  reference  positions  of  the 
main  shaft  of  card  punch  machines,  la¬ 
beled  according  to  the  row  or  column  to 
which  it  corresponds. 

index  register  1 .  A  register  that  con¬ 
tains  a  quantity  to  be  used  under  direc¬ 
tion  of  the  control  section  of  the  com¬ 
puter  hardware,  e.g.,  for  address 
modification  and  counting.  2.  A  device 
that  permits  automatic  modification  or 
an  instruction  address  without  perma¬ 
nently  altering  the  instruction  in  mem¬ 
ory.  3.  A  register  to  which  an  arbitrary 
integer,  usually  one,  is  added  (or  sub¬ 
tracted)  upon  the  execution  of  each  ma¬ 
chine  instruction.  The  register  may  be 
reset  to  zero  or  to  an  arbitrary  number. 
Also  called  cycle  counter  and  B-box. 

index  lort  —  Provides  an  indexing  capa¬ 
bility  for  sequential  and  direct  accessing 
from  a  ranaom-data  file  via  the  Index 
Access  Method  (I AM).  SORT  produces 
a  separate  index  file  containing  the  key 
field  of  each  data  record  and  a  pointer 
to  its  location  in  the  data  file. 

index,  word  —  1 .  A  storage  position  or 
register  the  contents  of  which  may  be 
used  to  modify  automatically  the  effec¬ 
tive  address  ot  any  given  instruction.  2. 
An  index  based  on  the  selection  of 
words  as  used  in  a  document,  without 
giving-  thought  to  synonyms  and  more 
generic  concepts  related  to  the  term  se¬ 
lected. 

indicate,  group  —  To  select  and  print  in¬ 


dicative  information  from  the  initial  re¬ 
cord  of  a  record  group. 

indication,  group  —  A  device  on  some 
tabulators  which  permits  the  first  item 
of  a  series  of  same  or  similar  data  or 
information  to  be  printed  and  also  in¬ 
hibits  some  of  the  printing  of  the  rest  of 
the  set  or  series. 

indicator  —  A  device  often  used  as  a  con¬ 
trol  unit  when  it  is  designed  to  deter¬ 
mine  the  selection  from  alternative  pro¬ 
cesses.  It  can  be  set  into  a  prescribed 
state  according  to  the  results  of  a  previ¬ 
ous  process.  An  example  is  an  overflow 
indicator.  The  state  of  such  indicators 
may  be  displayed  on  a  control  panel  for 
the  benefit  of  programmers  and  opera¬ 
tors. 

indicator,  branch-on  —  Branching  takes 
place  when  appropriate  indicators 
(switches,  keys,  buttons,  etc.),  or  condi¬ 
tions,  have  been  set  to  point  to  a  partic¬ 
ular  group  of  registers;  i.e.,  a  branch 
may  occur  depenoent  upon  whether  the 
magnetic  tape  units  are  ready  to  receive 
a  new  block  of  data. 

indicator,  chock  —  A  device  that  displays 
or  announces  an  error  has  been  made, 
or  a  checking  operation  has  determined 
that  a  failure  has  occurred. 

indicator,  chock  divido  —  An  indicator 
which  denotes  that  an  invalid  division 
has  been  attempted  or  has  occurred. 

indicator,  ond-of-fllo  —  A  device  as¬ 
sociated  with  each  input  and  output  unit 
that  makes  an  end-of-file  condition 
known  to  the  routine  and  operator  con¬ 
trolling  the  computer. 

indicator,  oguol-ioro  —  An  internal  com¬ 
puter  indicator  component  which  sig¬ 
nals  ON  if  the  result  of  an  arithmetic 
computation  is  zero. 

indicator,  high-potitivo  —  An  internal 
computer-indicator  component  that  in¬ 
dicates  ON  if  the  result  of  an  arithmetic 
operation  is  positive  and  not  zero. 

indicator,  instruction-chock  —  A  signaling 
device  that  is  turned  on  automatically  to 
alert  a  machine  operator’s  attention  to  a 
machine  malfunction,  program  error,  or 
other  malfunction  in  instructions  cur¬ 
rently  being  executed. 

indicator,  machino  chock  —  A  protective 
device  that  will  be  turned  on  when  cer¬ 
tain  conditions  arise  within  the  ma¬ 
chine.  The  machine  can  be  pro¬ 
grammed  to  stop  or  to  run  a  separate 
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indicator,  overflow 

correction  routine  or  to  ignore  the  con¬ 
dition. 

indicator,  overflow  —  A  signaling  device 
that  indicates  the  occurrence  of  an  over¬ 
flow;  for  instance,  a  number  too  large  to 
be  contained  in  a  given  register. 

indicator,  overflow  check  —  A  device  that 
is  turned  on  by  incorrect  or  unplanned 
for  operations  in  the  execution  of  an 
arithmetic  instruction,  particularly 
when  an  arithmetic  operation  produces 
a  number  too  large  for  the  system  to 
handle. 

indicator,  role  —  A  code  assigned  to  a  key¬ 
word  to  indicate  the  role  of  the  key¬ 
word;  e.g.,  a  keyword  may  be  a  noun, 
verb,  adjective,  or  adverb;  therefore,  an 
indicator  is  used  to  identify  the  specific 
role  of  the  keyword. 

indicator,  routing  —  An  identifier,  such  as 
a  label,  that  defines  the  route  and  desti¬ 
nation  or  addressee  of  a  piece  of  infor¬ 
mation  such  as  a  message. 

indicators —  1.  The  devices  that  register 
conditions,  such  as  high  or  equal  condi¬ 
tions  resulting  from  a  computation.  A 
sequence  of  operations  within  a  proce¬ 
dure  may  be  varied  according  to  trie  po¬ 
sition  of  an  indicator.  2.  The  display  de¬ 
vice  that  usually  indicates  various 
conditions. 

indicotors,  comparison  —  Three  compari¬ 
son  indicators  are:  high,  low,  and  equal. 
They  are  set  on  the  basis  of  compari¬ 
sons  of  operands  in  the  arithmetic  or 
index  registers  with  operands  in  mem¬ 
ory.  The  equal  indicator  is  also  set  and 
reset  by  add  and  subtract  instructions.  If 
the  result  of  an  addition  or  subtraction 
is  zero,  the  equal  indicator  is  set.  If  the 
result  is  not  zero,  the  equal  indicator  is 
reset. 

indicator,  sign  chock  —  An  error-checking 
device,  indicating  no  sign  or  improper 
signing  of  a  field  usecT  for  aritnmetic 
processes.  The  machine  can,  upon  in¬ 
terrogation,  be  made  to  stop  or  enter 
into  a  correction  routine. 

indicotors,  priority  —  See  priority  indica¬ 
tors. 

indiroct  address  —  See  address,  indirect. 

indirect  addressing  —  See  addressing,  indi¬ 
rect. 

indirect  oddressing  mode  —  Generally, 
when  indirect  addressing  is  specified, 
the  address  calculations  determine  the 
address  of  a  memory  location  which  in 
turn  contains  the  address  of  the  op- 
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erand.  Indexing  and  relative  addressing 
are  also  applicable  to  indirect  address 
mode. 

indirect  control  —  See  control,  indirect, 
indirect  or  off-line  system  —  See  off-line  or 
indirect  system. 

indirect  reference  address  —  See  address, 
indirect  reference. 

indirect  relative  —  On  some  systems  the 
8-bit  displacement  field  specifies  an  ad¬ 
dress  relative  to  the  address  of  the  in¬ 
struction  being  executed.  This  relative 
address  contains  the  address  of  the  op¬ 
erand.  Relative  address  calculation  is 
the  same  as  in  the  direct  relative  mode, 
indiroct  solf-rolativo  —  Generallv  applica¬ 
ble  only  to  the  preindexed  indirect 
mode.  In  this  mode,  the  preindexed  in¬ 
direct  address  is  determined;  then  the 
contents  of  the  indirect  address  are 
added  to  the  indirect  address  itself, 
forming  the  effective  operand  address, 
individual  lino  —  A  subscriber  line  ar¬ 
ranged  to  serve  only  one  main  station, 
although  additional  stations  may  be 
connected  to  the  line  as  extensions.  An 
individual  line  is  not  arranged  for  dis¬ 
criminatory  ringing  with  respect  to  the 
stations  on  that  line, 
inducod  foiluro  —  See  failure,  induced, 
industrial  data  procossing  —  Data  process¬ 
ing  designed  for  industrial  purposes, 
often  numerical  control  (n/c). 
industrial  procoss  control  —  Industrial 
processing  applications  are  as  wide  and 
varied  as  the  aegrees  of  control  that  in¬ 
dividual  processes  may  require.  Some 
general  process-control  application 
areas  are:  precious  metals  production, 
cement  production,  environmental  con¬ 
trol,  pilot  plants,  chemical  processes, 
petroleum  refining  and  many  others. 
The  data  acquisition  and  control  system 
provides  maximum  flexibility  in  the 
types  of  process  data  that  it  can  accept, 
and  the  variety  of  output  signals  and 
data  format  that  a  computer  may  exer¬ 
cise. 

inaqualitiai,  linaar  progromining  —  The 

mathematical  problem  of  minimizing  or 
maximizing  a  linear  function  of  n  varia¬ 
bles,  subject  to  n  independent  restric¬ 
tions,  such  as  requirements  that  each 
variable  be  nonnegative,  and  also  sub¬ 
ject  to  a  finite  number  of  other  linear 
constraints.  The  latter  are  either  equali¬ 
ties  or  weak  inequalities  ( <  or  >  );  strict 
inequalities  of  the  form  <  or  >  are  not 
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admissible.  An  exact  solution  or  other 
termination  to  this  problem  is  furnished 
by  the  simplex  method  or  one  of  its  vari¬ 
ants. 

in«C|uality  ^  A  proposition  (or  relation) 
which  relates  the  magnitudes  of  two 
mathematical  expressions  or  functions 
A  and  B.  Inequalities  are  four  types;  A 
is  greater  than  B  (A>B);  A  is  less  than 
B  (A  <  B);  A  is  greater  than  or  equal  to 
B  (A  >  B);  A  is  less  than  or  equal  to  B  (A 
<B).  The  first  two  types  are  called 
strict,  and  the  last  two  are  relaxed  or 
weak.  The  process  of  identifying  a  func¬ 
tional  argument  or  range  of  arguments 
which  makes  the  proposition  true  is 
called  solving  the  inequality,  or  obtain¬ 
ing  a  feasible  solution  to  the  inequality. 

Infinite-pad  method  —  A  procedure  or 
method  of  measuring  renectiveness  of 
paper  stock  used  in  optical  character 
recognition.  A  doubling  of  the  number 
of  backing  sheets  of  the  same  paper, 
however,  does  not  appreciably  change 
the  measured  reflectiveness. 

infinity  —  Any  number  larger  than  the 
maximum  number  that  a  given  com¬ 
puter  is  able  to  store  in  any  register. 

infix  notation  —  A  method  of  forming 
one-dimensional  expressions  (c.g., 
arithmetic,  logical,  etc.)  by  alternating 
single  operands  and  operators.  Any  op¬ 
erator  performs  its  indicated  function 
upon  Its  adjacent  terms  which  are 
defined,  subject  to  the  rules  of  operator 
precedence  and  grouping  brackets 
which  eliminates  ambiguity. 

information  —  1 .  Knowledge  that  was  not 
previously  known  to  its  receiver.  Infor¬ 
mation  can  be  derived  from  data  only  to 
the  extent  that  the  data  are  accurate, 
timely,  unexpected,  and  relevant  to  the 
subject  under  consideration.  2.  Aggre¬ 
gation  of  data  that  are  presented  in  vari¬ 
ous  forms.  Sets  of  symbols  that  specifi¬ 
cally  indicate  one  out  of  a  number  of 
alternatives.  3.  The  meaning  assigned 
to  data  by  the  known  conventions  used 
in  its  representation. 

information,  odministrotivo  —  Informa¬ 
tion  of  a  textual  nature,  originated  and 
prepared  by  one  person  for  scrutiny  by 
another. 

Information  bearer  channel  —  A  channel 
provided  for  data  transmission  which  is 
capable  of  carrying  all  the  necessary  in¬ 
formation  to  permit  communication  in¬ 
cluding  users’  data  synchronizing  se¬ 
quences,  control  signals,  etc.  It  may, 


therefore,  operate  at  a  greater  signal¬ 
ing  rate  than  that  required  solely  tor  the 
users*  data. 

information  bits  —  Those  bits  which  are 
generated  by  the  data  source  and  that 
are  not  used  for  error-control  by  the 
data  transmission  system. 

information  chonnol  —  The  transmission 
and  intervening  equipment  involved  in 
the  transfer  of  information  in  a  given 
direction  between  two  terminals.  An  in¬ 
formation  channel  includes  the  modula¬ 
tor  and  demodulator,  and  any  error- 
control  equipment  irrespective  of  its 
location,  as  well  as  the  backward  chan¬ 
nel  when  provided. 

information,  communication  —  The  physi¬ 
cal  means  of  connecting  one  location  to 
another  for  the  purpose  of  transmitting 
information. 

information  efficioncy  —  A  ratio  of  the  ac¬ 
tual  negative  entropy  to  the  maximum 
possible  entropy,  using  the  same  set  of 
signs. 

informatlon-foedback  system  —  An  error- 
control  system  using  message  feedback 
with  reception  of  the  erroneous  group 
from  the  sending  station, 

information  flow  analysis  —  The  develop¬ 
ment  of  organizing  and  analyzing  tech¬ 
niques  to  obtain  facts  and  information 
about  the  organization,  initialization, 
and  flow  to  the  final  users  of  reports 
throughout  the  enterprise  or  organiza¬ 
tion. 

information,  mochino-sonsible  —  Informa¬ 
tion  in  a  form  that  can  be  read  by  a 
specific  machine. 

information  morkor,  beginning  of  — 

A  reflective  spot  on  the  back  of  a  mag¬ 
netic  tape,  10  feet  from  the  physical  be¬ 
ginning  of  the  tape,  which  is  sensed 
photoeleclrically  to  indicate  the  point 
on  the  tape  at  which  recording  may 
begin. 

information  processing  —  The  processing 
of  data  representing  information  and 
the  determination  of  the  meaning  of  the 
processed  data. 

information  processing  system  —  A  system 
that  receives  and  delivers  information, 
changing  the  information  in  the  pro¬ 
cess. 

information  rate  —  The  product  of  the  av¬ 
erage  information  content  per  symbol 
anefthe  average  number  of  symbols  per 
second. 


239 


information  roquiromontt 


inifiolizo 


information  roquiromonts  —  The  actual  or 
anticipated  questions  that  may  be  posed 
to  an  information  system, 
informotlon  rotriovol  —  1 .  A  method  for 
cataloging  vast  amounts  of  data,  all 
relateo  to  one  field  of  interest,  so  that 
one  can  call  out  any  or  all  of  this  data  at 
any  time  it  is  needed  with  accuracy  and 
speed.  2.  A  branch  of  computer  science 
relating  to  the  techniques  for  storing 
and  searching  large  or  specific  quanti¬ 
ties  of  information  that  may  or  may  not 
be  a  real-time  system, 
information-ratriaval  systam  —  A  system 
for  locating  and  selecting,  on  demand, 
certain  documents  or  other  graphic  rec¬ 
ords  relevant  to  a  given  information  re- 
uirement  from  a  file  of  such  material, 
xamples  of  information-retrieval  sys¬ 
tems  are  classification,  indexing,  and 
machine  searching  systems, 
information  tourco  —  An  information  gen¬ 
erator.  This  output  is  assumed  to  be 
free  from  error. 

information  tyttom  —  The  network  of  all 
communication  methods  within  an  or¬ 
ganization.  Information  may  be  derived 
From  many  sources  other  than  a  data- 
processing  unit,  such  as  by  telephone, 
by  contact  with  other  people,  or  by  look¬ 
ing  at  an  operation. 

information  systom,  manogomont  — 

See  management  information  system, 
information  systom,  rool-timo  —  See  real¬ 
time  information  system, 
informotlon  thoory  —  The  mathematical 
theory  concerned  with  the  information 
rate,  channels,  channel  width,  noise  and 
other  factors  affecting  information 
transmission.  Initially  developed  for 
electrical  communications,  it  is  now  ap¬ 
plied  to  business  systems,  and  other 
phenomena  that  deal  with  information 
units  and  flow  of  information  in  net¬ 
works. 

information  utiiitios  —  Data-processing 
centers  are  strategically  located 
throughout  the  United  States.  These 
centers  offer  to  management  the  oppor¬ 
tunity  of  obtaining  detailed  reports  in¬ 
terrelating  department  activities,  with 
direct  phone  contact  to  a  computer. 

The  reports  are  created  from 
punched  paper  tape,  magnetic  tape, 
disks,  ancf  optical  reading  of  journal 
tapes.  All  the  necessary  data  required  by 
the  center  are  prepared  as  an  automatic 
by-product  oi  a  machine  operation 
witnin  a  department  on  the  customer’s 
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premises.  Reports  and  problem  solu¬ 
tions  are  automatically  fed  back  to  the 
teletypewriter  unit  or  crt  device  of  the 
customer. 

information  word  —  An  ordered  set  of 
characters  bearing  at  least  one  meaning 
and  handled  by  a  computer  as  a  unit, 
including  separating  and  spacing,  that 
may  be  contrasted  with  instruction 
words.  (Related  to  machine  word.) 
inhoront  itorogo  —  See  storage,  inherent, 
inhoritod  error  —  The  error  in  the  initial 
values.  Especially  the  error  inherited 
from  the  previous  steps  in  the  step  by 
step  integration.  This  error  could  also 
be  the  error  introduced  by  the  inability 
to  make  exact  measurements  of  physical 
quantities.  (Synonymous  with  inherent 
error). 

inhibit  —  1 .  To  prevent  an  event  from  tak¬ 
ing  place.  2.  To  prevent  a  device  or  logic 
element  from  producing  a  specified  out¬ 
put. 

inhibit,  countor  —  The  bit,  in  the  program 
status  double-word,  that  indicates 
whether  (if  1)  or  not  (if  0)  all  (clock) 
count  zero  interrupts  are  inhibited, 
inhibit,  axtarnal  intarrupt  —  The  bit,  in  the 
program  status  double-word,  that  indi¬ 
cates  whether  (if  1)  or  not  (ifO)  all  exter¬ 
nal  interrupts  are  inhibited, 
inhibiting  input  —  A  gate  input  which,  if  in 
its  prescribed  state,  prevents  any  output 
which  might  otherwise  occur, 
inhibiting  signal  —  A  signal  that  prevents 
an  operation  from  occurring, 
inhibit,  input/output  intarrupt  —  See  inter¬ 
rupt,  input/output,  inhibit, 
inhibition  rula  —  Priority  and  inhibition 
rules  are  usually  implemented  in  the 
time-sharing  hardware  to  resolve  possi¬ 
ble  conflicts  when  two  interrupts  occur 
simultaneously,  or  when  a  second  inter¬ 
rupt  occurs  before  a  previous  one  is 
completely  processed, 
inhibit  pulsa  —  A  pulse  that  tends  to  pre¬ 
vent  a  reversal  of  the  magnetic  state  in 
a  magnetic  core  by  other  drive  pulses, 
initial  condition  —  The  value  of  a  variable 
at  the  start  of  computation, 
initial  orror  —  See  error,  inherent, 
initiolizo  —  To  originate  or  establish  the 
basic  conditions  or  startup  state.  Such 
procedures  might  be  used  to  set  an  ini¬ 
tial  value  for  the  address  of  an  operand, 
establish  the  initial  control  value  for  a 
loop,  set  all  registers  to  a  preset  value 
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input  device,  optical  reader 


prior  to  running,  begin  a  bootstrap  op¬ 
eration  with  a  control  digit  or  word,  etc. 

initialized  —  The  preliminary  steps  re- 
q^uired  before  execution  of  iterative  cy¬ 
cles  to  determine  efficient  start  proce¬ 
dures.  Usually  a  single,  nonrepetitive 
operation  after  a  cycle  has  begun  and¬ 
/or  until  a  full  cycle  is  again  begun. 

initializer  routine  —  The  functions  such  as 
error  checking  performed  on  a  message 
after  it  is  entered  into  a  system,  but  be¬ 
fore  the  application  program  begins  its 
processing. 

initial  program  loading  (IPL)  —  See  pro¬ 
gram  loading,  initial. 

initiate  —  The  initiate  operation  is  per¬ 
formed  by  means  of  a  manually  con¬ 
trolled  jump  to  the  entry  point  in  older 
type  computers,  but  bootstrap  opera¬ 
tions  cause  entry  automatically;  i.e.,  the 
program  is  then  said  to  be  self-trig¬ 
gered. 

initiate  button  —  See  button,  initiate. 

initiote  key  —  See  button,  initiate. 

ink  bleed  —  In  optical  character  recogni¬ 
tion  (OCR),  the  capillary  flow  of  ink  be¬ 
yond  the  original  edges  of  a  printed 
character. 

ink,  extraneous  —  Ink  deposited  on  a 
computer  printout  that  is  not  confined 
to  the  printed  characters  themselves. 

ink,  magnetic  —  A  special  ink  that  contains 
particles  of  a  magnetic  substance  whose 
presence  can  be  detected  by  magnetic 
sensors. 

ink  reflectance  —  The  reflectance  of  the 
special  ink  which  is  used  in  optical  char¬ 
acter  recognition  as  compared  to  some 
particular  reference  standard. 

ink  smudge  —  See  ink  bleed. 

ink  squeezout  —  See  ink  bleed. 

ink  uniformity  —  The  degree  of  light  in¬ 
tensity  variation  over  the  area  of  printed 
characters,  specifically  within  the  char¬ 
acter  edges. 

in-line  checks  —  The  reliability  of  a  system 
of  software  can  be  improved  by  includ¬ 
ing  code  in  the  system  to  check  the  va- 
licfity  of  data  structures  each  time  they 
are  processed  by  system  routines.  This 
is  called  “in-line  checking.”  If  data 
structures  are  checked  before  they  are 
used,  errors  previously  introduced  by 
any  system  component  will  be  identified 
and  should  not  be  propagated.  If  data 
structures  are  checked  just  after  they  are 


modified,  the  routine  causing  an  error 
will  usually  be  identified. 

in-lino  coding  —  A  portion  of  coding 
which  is  stored  in  the  main  path  of  a 
routine. 

in-lino  dota  procossing  —  See  data  process¬ 
ing,  in-line. 

in-lino  procossing  —  1 .  The  processing  of 
data  in  a  random  order  not  subject  to 
preliminary  editing  or  sorting.  2.  A 
method  of  processing  in  which  each  in¬ 
dividual  input  activity  is  completely 
processed,  and  all  pertinent  records  are 
updated  without  previously  having  been 
batched  or  grouped. 

in-lino  subroutino  —  See  subroutine,  in¬ 
line. 

in-plant  systom  —  A  procedure  for  data 
handling  that  might  be  confined  to  one 
building  or  group  of  buildings  in  one 
locality. 

input  —  1 .  Information  or  data  transferred 
or  to  be  transferred  from  an  external 
storage  medium  into  the  internal  stor¬ 
age  of  the  computer.  2.  Describing  the 
routines  with  direct  input  as  defined  in 
(1),  or  the  devices  from  which  such  in¬ 
formation  is  available  to  the  computer. 
3.  The  device  or  collective  set  of  devices 
necessary  for  input  as  defined  in  (1). 

input  araa  —  See  input  block. 

input  block  —  1 .  A  section  of  internal  stor¬ 
age  of  a  computer  reserved  for  the  re¬ 
ceiving  and  processing  of  input  infor¬ 
mation.  (Synonymous  with  input  area.) 
2.  An  input  buffer.  3.  A  block  of  com¬ 
puter  words  considered  as  a  unit  and 
intended  or  destined  to  be  transferred 
from  an  external  source  or  storage  me¬ 
dium  to  the  internal  storage  of  the  com¬ 
puter. 

input  buffar  ragittar  —  That  device  which 
accepts  data  from  input  units  or  media 
such  as  magnetic  tape  or  disks  and 
which  then  transfers  this  data  to  internal 
storage. 

input  channal  —  See  channel,  input. 

input  (communications)  —  1 .  The  current, 
voltage,  power,  or  driving  force  applied 
to  a  circuit  or  device.  2.  The  terminals 
or  other  places  where  current,  voltage, 
power,  or  driving  force  may  be  applied 
to  a  circuit  or  device. 

input  dota  —  See  data,  input. 

input  dovico,  optical  roador  —  This  device 
reads  printed  and  typewritten  material, 
and  inputs  data  directly  without  con- 
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verting  it  into  punch  tape,  punch  cards, 
or  other  intermediate  formats.  Optical 
readers  recognize  all  letters  of  the  al¬ 
phabet,  standard  punctuation,  0  to  9, 
and  special  symbols  used  in  pro¬ 
grammed  functions.  It  handles  docu¬ 
ments  and  continuous  fanfold  sheets. 
This  high-speed  reader  can  be  used  sim¬ 
ply  as  an  input  device,  or  it  can  be  used 
as  a  complete  small  system  for  data 
processing  and  storage, 
input  duvicui  —  Devices  that  convert  facts 
into  electronic  impulses, 
input  duvieui  simulation  —  This  type  of 
simulation  is  the  testing  of  one  set  of 
input  equipment  by  using  another  set  of 
equipment,  specially  programmed  so 
that  the  behavior  is  similar.  Tape  input 
is  programmed  to  appear  as  terminal 
input. 

input  editing  —  Refers  to  various  types  of 
input  that  may  be  edited  to  convert  to  a 
more  convenient  format  for  processing 
and  storage  than  that  used  for  entry  into 
the  system;  and  to  check  the  data  for 
proper  format,  completeness,  or  accu¬ 
racy.  Often,  input  must  be  formatted  as 
most  convenient  for  preparation  by  hu¬ 
mans,  and  then  must  be  reformatted  for 
computer  use. 

input  equipment  —  1 .  The  equipment  used 
for  transferring  data  and  instructions 
into  an  automatic  data-processing  sys¬ 
tem.  2.  The  equipment  by  which  an  op¬ 
erator  transcribes  original  data  and  in¬ 
structions  to  a  medium  that  may  be  used 
in  an  automatic  data-processing  system, 
input  expander,  analog  —  This  unit  allows 
a  complete  analog  input  system  to  be 
configured  around  the  dala-adapter 
unit. 

input,  inhibiting  —  A  gate  input  which  in 
its  prescribed  state  prevents  any  output 
that  might  otherwise  occur, 
input  limited  —  The  time  necesary  for  the 
central  processing  unit  to  wait  for  fur¬ 
ther  delivery  of  input  items  restricts  the 
speed  of  the  operation, 
input  loading  —  The  amount  of  load  im¬ 
posed  upon  the  sources  supplying  sig¬ 
nals  to  the  input. 

input,  manual  —  The  entry  of  data  by  hand 
into  a  device  at  the  time  of  processing, 
input,  on-lino  —  When  the  input  device 
transmits  data  directly  to,  ana  under  the 
control  of,  the  control  processing  unit, 
input/output  —  1 .  Commonly  called  i/o.  A 
general  term  for  equipment  used  to 
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input/output,  control  computor 

communicate  with  a  computer.  2.  The 
data  involved  in  such  communication.  3. 
The  media  carrying  the  data  for  input- 
/output.  4.  The  process  of  transmitting 
information  from  an  external  source  to 
the  computer  or  from  the  computer  to 
an  external  source. 

input/output  aroa  —  Same  as  storage, 

working. 

input/output  board  —  On  some  systems, 
this  type  of  board  allows  the  computer 
to  be  expanded  via  the  backplane  bus  to 
allow  aaditional  input-output  interface 
channels.  One  typical  system  allows  64K 
programmable  i/o  lines  per  board. 

input-output,  bufforod  —  All  peripheral 
equipment  contains  an  input/outpui 
buffer  register  for  storage  of  data  to  be 
transferred  to  the  computer  so  that  vari¬ 
ous  devices  can  be  operated  simultane¬ 
ously  at  their  maximum  speed.  The 
processor  does  not  wait  for  a  device  to 
complete  its  cycle  before  continuing  the 
program. 

input-output  but^ — An  input-output  bus 
often  provides  a  numoer  of  parallel 
lines  for  data,  command,  device  ad¬ 
dress,  status,  and  control  information. 
This  eliminates  the  timing  problems 
created  when  data  and  address  lines  are 
time-shared.  It  makes  interfacing  easier, 
faster,  and  less  expensive.  Memory  and 
input-output  interfaces  connect  directly 
to  the  main  bus.  Each  operates  at  its 
own  pace.  Under  direct  memory  access 
(DMA),  this  means  that  transfers  can  be 
made  directly  between  external  devices 
and  memory  without  affecting  the  cen¬ 
tral  processor,  if  desired. 

input/output  coble  —  Specific  cables 
which  have  groups  of  wires  which  con¬ 
nect  various  input  and  output  equip¬ 
ment  to  the  mainframe  units  of  the  com¬ 
puter. 

input/output,  central  computer  —  Commu¬ 
nication  between  the  central  computer 
and  the  peripheral  units  of  the  same 
computer  system  may  be  performed 
over  all  input/output  channels.  Each  of 
the  several  channels  allows  bidirectional 
transfers  of  data  and  control  signals  be¬ 
tween  the  central  computer  and  the  pe¬ 
ripheral  devices.  The  input/output  sec¬ 
tion  acts  as  an  autonomous  processor 
that  runs  independently  of  the  instruc¬ 
tion-execution  cycle,  scanning  the  input 
channels  for  the  presence  of  input  or 
output  word-transfer  requests,  and 


input/output  c«fitraliz»fi  coordination  . . . 

transferring  data  between  the  channels 
and  central  storage. 

inpuf/outpiit  controlizod  coordinotion,  time 

sharing  —  See  time  sharing,  centralized 
input/output  coordination. 

input/oufput  channel  —  See  channel,  in- 
put/outpul. 

input/oufput  chonnel,  programmed  — 

Program  control  of  information  transfer 
between  the  central  processor  and  an 
external  device  provides  the  fastest 
method  of  operating  on  data  received 
from  peripheral  equipment.  The  pro¬ 
grammed  input/output  channel  allows 
input  directly  to  the  accumulator  where 
the  data  can  be  acted  on  immediately, 
thus  eliminating  the  need  for  a  memory 
reference  by  either  the  channel  or  the 
program.  Likewise,  output  data  may  be 
sent  directly  from  the  accumulator  to  an 
external  device. 

input/output  channels,  buffered  —  See  in¬ 
put/output  section,  buffered. 

input/output  channel  selection  —  Permits 
the  computer  to  designate  a  particular 
channel  in  the  terminal. 

input/output  channels,  multiple  (time  shar¬ 
ing) —  See  time  sharing,  multiple  i/o 
channels. 

input/output,  concurrent  —  The  accept¬ 
ance,  listing,  and  processing  of  all  re¬ 
quests  for  i/o  functions  from  the  oper¬ 
ating  programs.  This  function  of  the 
executive  system  makes  possible  the 
concurrent  operation  of  several  pro¬ 
grams  using  tne  same  i/o  channels  with¬ 
out  the  danger  of  one  program  interfer- 
ring  with  another  program’s  i/o 
functions.  Requests  for  i/o  operations 
are  submitted  to  the  executive  in  the 
form  of  a  parameter  specifying  the  loca¬ 
tion  of  an  execution  packet  which 
defines  the  function  to  be  performed. 
An  attempt  is  made  to  recover  from  i/o 
errors  whenever  feasible. 

input/output  control  —  1 .  There  are  sev¬ 
eral  portions  of  control  which  direct  in¬ 
teractions  between  the  processing  unit 
and  input  and  output  equipment.  One  is 
written  to  control  actions  with  tape, 
card,  and  printer  equipment.  A  .second 
control  is  specifically  designed  for  ran¬ 
dom  processing  of  records  stored  on  di¬ 
rect  access  devices.  It  is  a  separate  con¬ 
trol  in  order  to  minimize  seek  times.  2, 
This  program  assigns  equipment,  con¬ 
trols  tne  i/o  devices,  controls  data  trans¬ 
fers  between  memory  and  the  i/o  de¬ 
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vice,  and  controls  the  buffering  of  data 
for  the  device. 

input/output  control  program  —  The  con¬ 
trol  of  the  execution  of  all  input  and 
output  operations  by  the  supervisory 
program. 

Input/oufput  control  foctlon  —  The  input- 
/outpul  section  functions  as  a  small 
processor.  Programmed  input/output 
instructions  load  the  access-control 
word  locations  and  establish  desired  pe¬ 
ripheral  activity.  From  this  point,  i/o 
control  automatically  scans  the  im>ut- 
/output  channels,  accepting  data  from 
the  peripheral  subsystem  at  the  natural 
rate  of  tne  equipment.  When  a  periph¬ 
eral  subsystem  presents  or  asks  for  a 
word  of  data,  its  associated  access-con¬ 
trol  register  is  referenced  and  i/o  con¬ 
trol  transfers  the  data  word  to  or  from 
central  store,  updates  the  access-control 
word,  and  tests  for  a  terminal  condition. 
All  of  the  access-control  word  indexing 
and  testing  is  performed  in  the  index 
section  in  effectively  zero-time,  in  paral¬ 
lel  with  normal  construction  execution 
and  indexing. 

Input/output  control  tyttomt  (IOCS)  — 

1 .  Various  library  routines  which  a  pro¬ 
grammer  or  systems  analyst  can  select 
to  custom-fit  an  application  by  means  of 
macro  programs  or  instructions  and 
various  facts  supplied  in  the  source  pro¬ 
gram  for  handling  input  and  output  for 
tapes,  cards,  etc.,  and  printer.  A  descrip¬ 
tion  of  machine  logic  configuration, 
definition  of  files,  sequencing  and  inter¬ 
rupts.  2.  A  group  of  computer  routines 
designed  to  automatically  control  the 
performance  of  input/output  opera¬ 
tions  and  direct  other  functions  such  as 
error  correction,  checkpoint,  label  proc¬ 
essing,  restart,  and  others. 

input/output  control  unit  —  There  are  sev¬ 
eral  portions  of  control  that  direct  in¬ 
teractions  between  the  processing  unit 
and  input  and  output  eq^uipment.  One  is 
written  to  control  actions  with  tape, 
card,  and  printer  equipment.  A  second 
control  is  specifically  designed  for  ran¬ 
dom  processing  of  records  stored  on  di¬ 
rect-access  devices.  It  is  a  separate  con¬ 
trol  in  order  to  minimize  seek  times. 

input/output  cycle  —  On  some  systems, 
once  the  microcomputer  has  control  of 
the  address  and  data  buses,  the  input- 
output  cycle  begins.  Basically,  the  i/o 
cycle  consists  of  inputting  (reading 
data)  from  or  outputting  (writing  data) 
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into  a  specified  memory  location.  Tim¬ 
ing  is  for  memory-access,  read-data,  and 
write-data  operations, 
input/output  device  —  A  unit  that  accepts 
new  data,  sends  it  into  the  computer  for 
processing,  receives  the  results,  and 
converts  tnem  into  a  usable  form,  like 
payroll  checks  or  bills, 
inpuf/output  device  (communications)  — 
Any  subscriber  (user)  equipment  which 
introduces  data  into  or  extracts  data 
from  a  datacommunications  system, 
input/output  device  handlers  —  The  in¬ 
put/output  device  handlers  are  respon¬ 
sible  for  controlling  the  activities  of  all 
input/output  channels  and  peripheral 
equipment. 

input/output  drivers  —  The  list  includes: 
Teletypewriter  Driver,  to  assist  the  pro¬ 
grammer  in  writing  efficient  teletype¬ 
writer  i/o  routines;  Paper  Tape  Driver 
documentation  to  assist  the  program¬ 
mer  in  writing  efficient  reader/punch 
subroutines;  Card  Reader  Driver,  pro¬ 
vides  for  input  from  an  80  column 
punched  cara  reader  and  code  conver¬ 
sion  from  Hollerith  to  ASCII;  Line  Prin¬ 
ter  Driver,  documentation  to  assist  the 
programmer  in  writing  efficient  line 
printer  output  subroutines;  Cassette 
I/O  Driver,  for  convenient  operation  of 
digital  cassettes.  Supports  high  speed 
search  as  well  as  normal  input/output 
functions;  Magnetic  Tape  Driver,  pro¬ 
vides  for  all  read,  write,  rewind  and 
skipping  functions  for  9-track  magnetic 
tapes;  Moving  Head  Disk  Driver,  sets  up 
and  controls  all  disk  positioning  func¬ 
tions  and  data  transfers  via  Direct  Mem¬ 
ory  Access  (DMA)  .  .  .  supports  over¬ 
lapped  seeks  on  up  to  four  drives;  CRT 
Driver,  documentation  to  assist  the  pro¬ 
grammer  in  writing  efficient  crt  i/o  sub¬ 
routines,  and  others, 
input/output,  hybrid  computar  —  The  in¬ 
put/output  group  of  programs  consists 
of  a  system  monitor  and  programs  to 
control  operation  of  analog-digital  con¬ 
version  equipment  and  special  devices 
such  as  an  oscilloscope  display  or  a  digi¬ 
tal  plotter. 

input/output  instructions  —  Computer  in¬ 
structions  which  operate  input-output 
devices  like  card  readers,  printers,  and 
terminals. 

input-output  interfoce  —  A  typical  input- 
output  interface  might  incorporate  two 
input-output  channels,  a  processor  in¬ 
put-output  (PIO)  channel,  and  a  direct 
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memory  access  (DMA)  channel.  The 
PIO  channel  interfaces  with  the  proces¬ 
sor  via  the  data  input  bus  and  provides 
simplex  character-oriented  data  trans¬ 
fer  capability.  The  DMA  channel  inter¬ 
faces  directly  with  the  memory,  via  the 
data  input  bus,  and  provides  high¬ 
speed,  record-oriented  data  transfer  ca¬ 
pability  at  rates  of  up  to  500,000  or 
more  words  per  second.  (Some  sys¬ 
tems.) 

The  typical  input-output  interface  in¬ 
corporates  two  or  more  input-output 
channels,  a  processor  input-output 
channel,  and  a  direct  memory  access  in¬ 
put-output  channel. 

input/output  interrupt  identification  — 

I/o  interruptions  are  caused  by  an  i/o 
unit  ending  an  operation  or  otherwise 
needing  attention.  Identifications  of  the 
device  and  channel  causing  the  inter¬ 
ruption  are  stored  in  the  old  PSW  (pro¬ 
gram  status  word);  in  addition,  the  sta¬ 
tus  of  the  device  and  channel  is  stored 
in  a  fixed  location  (some  computers). 

input/output  interrupt  indicators  —  Input- 
/output  interrupt  instructions  are  used 
to  determine  the  input/output  unit 
originating  an  interrupt  and  tne  cause 
of  the  interrupt  by  testing  the  indicators 
associated  with  each  input/output  chan¬ 
nel.  When  the  cause  of  the  interrupt  has 
been  determined  and  corrective  action, 
if  required,  has  been  taken,  the  indica¬ 
tors  may  be  reset  and  the  interrupted 
program  resumed.  These  instructions 
also  provide  the  facility  for  setting,  re¬ 
setting,  and  testing  the  inhibit  input- 
/output  interrupt  indicator. 

input/output  interrupt  inhibit  —  See  inter¬ 
rupt,  input/output,  inhibit. 

input/output  (i/o)  devices  —  Computer 
hardware  by  which  data  is  entered  into 
a  computer,  or  by  which  the  finished 
computations  are  recorded  for  immedi¬ 
ate  or  future  use. 

input/output  library  —  Relieves  the  pro¬ 
grammer  of  having  to  be  familiar  with 
the  functional  and  instructional  differ¬ 
ences  among  the  peripherals. 

input/output  limited  —  Pertaining  to  a  svs- 
tem  or  condition  in  which  the  time  for 
input  and  output  operation  exceeds 
otner  operations. 

input/output  operations,  nondota  — 

Processes  which  relate  to  input/output 
operations  as  differentiated  or  exclusive 
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of  dala  manipulations,  such  as  tape  re¬ 
winding. 

input/output  port  control  —  In  some  sys¬ 
tems,  the  data  and  address  ports  of  the 
microprocessor  are  connected  to  i/o  de¬ 
vices  via  two  system  buses — an  8-bit 
bidirectional  data  bus  and  a  12-bit  ad¬ 
dress  bus.  High-speed  data  transfers  are 
made  in  parallel;  however,  for  slow  rate 
eripherals,  a  serial  input/output  capa- 
ility  is  often  provided. 

input/output  priority  onii  interrupt  — 

It  can  be  used  to  divert  program  atten¬ 
tion  to  new  input  data,  the  completion 
of  output  buffer  transfers,  or  emergency 
conditions  (inquiries,  errors)  existing 
on  peripherals.  Interrupt  feature  re¬ 
lieves  need  for  much  program  checking 
of  status  of  units. 

input/output  procoisor  (lOP)  —  A  unit  that 
handles  normal  data  input/output  con¬ 
trol  and  sequencing. 

input/output,  progrommod  —  Program 
control  of  information  transfer  between 
the  central  processor  and  an  external 
device  provides  the  fastest  method  of 
operating  on  data  received  from  periph¬ 
eral  equipment.  The  programmed  in¬ 
put/output  channel  allows  input  di¬ 
rectly  to  the  accumulator  where  the  data 
can  be  acted  on  immediately,  thus  elimi¬ 
nating  the  need  for  a  memory  reference 
by  either  the  channel  or  the  program. 
Likewise,  output  data  may  be  sent  di¬ 
rectly  from  the  accumulator  to  an  exter¬ 
nal  device. 

input/output,  random  accost  ^ — This  is  an 
i/o  control  capability  that  permits  effi¬ 
cient  random  processing  of  records 
stored  on  a  direct-access  device.  Ran¬ 
dom  access  i/o  efficiency  is  achieved  by 
the  system  in  two  ways:  (1)  Seeks  are 
issued  in  an  order  which  minimizes  the 
average  seek  time,  rather  than  in  the 
order  in  which  they  were  requested.  (2) 
Seeks  are  overlapped  with  other  proc¬ 
essing.  Because  records  must  some¬ 
times  be  processed  sequentially  (for  ex¬ 
ample.  wnen  a  report  is  being  written), 
the  ability  to  call  for  records  sequen¬ 
tially  is  also  available. 

input/output,  raal-time  control  —  All  in- 

put/butput  data  transfers  are  automati¬ 
cally  controlled  by  signals  emanating 
from  the  central  processor  or  from  the 
peripheral  subsystems  themselves.  Any 
general-purpose  input/output  channel 
can  accommodate  a  real-time  system  pe¬ 
ripheral  device.  All  i/o  channels  are 
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buffered.  Each  input/output  device  has 
associated  with  it  a  control  unit  which, 
once  activated  by  the  central  processor, 
carries  out  the  entire  operation  of  the 
instruction  given  it  while  the  central 
processor  proceeds  with  other  tasks, 
input/output  referencing  —  References  to 
data  on  tape  or  disk  are  made  symboli¬ 
cally.  Instead  of  describing  the  address 
of  a  certain  disk  or  tape,  the  program¬ 
mer  need  not  keep  in  mind  where  data 
will  be  coming  from. 

Input/output  register  —  See  index  register, 
input/output,  remote  message  —  This  is 
an  i/o  control  for  obtaining  messages 
from  and  sending  messages  to  remote 
terminals.  For  remole-message  control, 
the  i/o  control  handles  the  following 
functions:  receipt  of  messages  from  re¬ 
mote  terminals;  sending  of  messages  to 
remote  terminals;  automatic  dial-up; 
and  code  conversion.  The  user  supplies 
the  system  with  line-control  specifica¬ 
tions  and  installation-oriented  routines 
to  analyze  message  headers.  Messages 
received  can  be  stored  in  processing 
queues  or  output-terminal  queues.  Mac¬ 
rostatements  enable  the  installation 
program  to  obtain  messages  for  pro¬ 
cessing  and  to  send  messages.  A  log  of 
all  message  traffic  may  be  stored  on  a 
secondary  storage  device, 
input/output  requast  —  See  input/output 
request  words. 

input/output  raquatt  words  —  Control 
words  for  inpul/output  requests  that 
are  stored  in  the  message  reference 
block  until  the  i/o  is  completed, 
input/output  routinas  —  A  set  of  routines 
that  simplify  the  programming  of  input 
and  output  functions  for  standard  pe¬ 
ripheral  equipment. 

input/output  taction,  bufforad  —  The  buff¬ 
ered  input/output  permits  the  proces¬ 
sor  to  continue  witn  computation  while 
input  and  output  communications  are 
proceeding.  The  transfer  of  data  to  or 
from  the  central  processor  is  conducted 
via  inpul/output  channels  which  com¬ 
municate  directly  with  the  magnetic- 
core  memory.  Access  to  the  memory  is 
time  shared  between  the  operating  pro¬ 
gram  and  input/oulput  data  transfer. 
Access  also  is  automatically  controlled 
by  the  i/o  rate  of  the  external  device;  it 
is  not  a  programming  consideration. 
Any  (^cle  of  the  memory  time  is  avail¬ 
able  for  input/output  data  transfer  in 
preference  to  its  use  by  the  program. 
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The  input/output  system  is  provided 
with  program  interrupt  features  so  that 
testing  of  the  condition  of  the  external 
devices  by  the  running  program  is  not 
necessary,  although  possible,  if  desired. 

input/output,  timultnn^oui  —  Relates  to 
the  types  of  computers  which  can  han¬ 
dle  otner  operations  concurrently  with 
input  and  output  operations,  most  often 
using  buffers  which  hold  input/output 
data  and  information  as  it  arrives  and  on 
a  temporary  basis,  while  other  opera¬ 
tions  are  executed  by  the  CPU.  Thus, 
the  computer  need  not  wait  for  data 
from  the  very  slow  i/o  units  and  may 
instead  take  it  from  the  faster  part  of  the 
buffer  in  massive  quantities  instead  of  as 
it  arrives  from  slower  units  or  terminals. 

input/outpuf  tforag*  —  A  specific  storage 
area  in  a  computer  reserved  for  data  or 
instructions,  received  by  or  ready  to  be 
transferred  from  or  to,  an  external  (pe¬ 
ripheral)  input  or  output  device  or  to 
another  specific  section  of  storage. 

inpuf/output  twitching  —  By  linking  cer¬ 
tain  input  or  output  units  to  more  than 
one  channel,  a  variety  of  ways  are  open 
to  reach  the  device,  even  if  other  units 
are  occupying  one  or  more  of  the  avail¬ 
able  channels.  A  single  unit  can  be 
linked  through  channels  witching  to  one 
channel  at  the  start  of  processing  on  a 
job,  and  then  to  another  channel  at  the 
end  of  processing  of  the  same  job. 

input/output  tysf«iii  tubroutines  —  See  sys¬ 
tem  subroutines. 

input/oufput  t•rminal  coordinotion,  (time 

shoring)  —  See  time  sharing,  terminal 
input/output  coordination. 

input/output,  timo  shorod,  soction  — 

Same  as  input/output  section,  buffered. 

input/outpuf  traffic  control  —  1 .  Input- 
/output  traffic  control  directs  the  time 
sharing  of  the  main  memory  by  the  vari¬ 
ous  peripheral  devices  and  the  central 
processor.  This  control  element  makes 
possible  the  concurrent  performance  of 
central  processor  computing  and  up  to 
eight  simultaneous  input/output  opera¬ 
tions.  For  example,  the  computer  can 
simultaneously  read  or  write  tape,  read 
cards,  punch  cards,  store  information  in 
a  random-access  disc  storage  unit,  read 
information  from  a  random-access 
drum  device,  print  two  separate  reports, 
and  compute.  2.  The  coordination  of 
peripheral  simultaneity  with  internal 
computation  is  performed  by  the  cen- 
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tral  processor  element  called  the  input/ 
output  traffic  control. 

input  pulto,  portiol  toloct  —  See  pulse,  par¬ 
tial  write. 

input  quouo,  now  —  A  group  or  a  queue  of 
new  messages  that  are  in  the  system  and 
waiting  for  processing.  The  main  sched¬ 
uling  routine  will  scan  them  along  with 
other  queues  and  order  them  into  pro¬ 
cessing  order. 

input  roforonco  —  The  reference  used  to 
compare  the  measured  variable  result¬ 
ing  in  a  deviation  or  error  signal.  Also 
referred  to  as  set  point,  or  desired 
value. 

input  rogiitor  —  See  register,  input. 

input  routine  —  A  routine  which  directs  or 
controls  the  reading  of  programs  and 
data  into  a  computer  system.  Such  a 
routine  may  be  internally  stored,  wired, 
or  part  of  a  bootstrap  operation,  and 
may  perform  housekeeping  or  system 
control  operations  according  to  rules. 

input  section  —  See  input  block. 

inputs,  real-time  —  Real-time  systems  are 
those  which  have  instantaneous  input  or 
entry  and  acceptance,  most  often  deter¬ 
mined  by  the  requirements  of  another 
independent  system;  i.e.,  they  are  on¬ 
line  inputs  flowing  directly  to  the  com¬ 
puter  as  the  activity  occurs. 

input  stackor  —  The  card-feed  magazine 
in  a  reader,  or  read-punch  unit. 

Input  stato  —  The  determination  of  the 
condition  of  that  specified  set  of  input 
channels,  i.e.,  positive,  negative,  etc. 

input  storage  —  1 .  Holds  each  bundle  of 
facts  while  it  awaits  its  turn  to  be  pro¬ 
cessed.  This  allows  successive  bundles 
to  be  compared  to  make  sure  they  are  in 
the  right  order  or  for  other  control  pur¬ 
poses.  2.  Any  information  that  enters  a 
computer  for  the  purpose  of  being 
processed  or  to  aid  in  processing.  It  is 
then  held  until  signaled  for  use  by  the 
control  program. 

input  straam  —  Concerns  the  sequence  of 
job  control  statements  and  data  submit¬ 
ted  to  an  operating  system  on  an  input 
unit  especially  activated  for  this  purpose 
by  the  operator.  Synonymous  with  input 
job  stream,  job  input  stream. 

input,  substantive  —  The  transferral  of 
data  from  an  external  storage  device  to 
an  internal  storage  device,  usually  from 
a  mass  storage  unit  and  off-line,  but  not 
always  so. 
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input,  tape  —  See  tape  input. 

input  tapa,  problam  —  An  input  tape,  ei¬ 
ther  punched  paper  tape  or  magnetic 
tape,  that  contains  problem  data  for 
checking  out  a  given  computer  system. 

input  translator — Refers  to  a  section  of 
some  computer  programs  that  converts 
the  incoming  programmer’s  instruc¬ 
tions  into  operators  and  operands  un¬ 
derstood  by  the  computer.  This  scan  or 
search  also  checks  tne  input  items  for 
desired  properties  and,  in  many  cases, 
outputs  appropriate  error  messages  if 
the  desirea  properties  of  the  input  do 
not  conform  to  the  proper  syntax. 

input  unit,  monual  —  A  set  of  manual  con¬ 
trols  or  devices  from  which  operators 
can  set  a  specific  word  for  input. 

input  units  —  Electronic  machines  that 
feed  or  introduce  data  into  the  system. 
Such  machines  can  be  paper  tape  read¬ 
ers,  card  readers,  magnetic  document 
sorter-readers,  optical  readers,  and  oth¬ 
ers. 

input  work  quouo  —  See  work  queue, 
input. 

inquiries,  banking  —  By  indexing  the  ac¬ 
count  number  and  the  status  entry  key, 
the  teller  may  inquire  into  the  status  of 
an  account  for  information  relative  to 
the  savings  balance,  available  balance, 
or  any  unposted  items.  If  mortgages  are 
on-line,  inquiry  may  also  be  made  as  to 
principal  balance,  escrow  balance,  de¬ 
linquency  status,  or  any  other  informa¬ 
tion  pertinent  to  the  account, 

inquiry  —  A  request  for  information  from 
storage,  e.g.,  a  request  for  the  number 
of  available  airline  seats  or  a  machine 
statement  to  initiate  a  search  of  library 
documents. 

inquiry  and  communications  systems  — 

Computer  systems  are  now  provided 
with  facilities  for  diversified  on-site  and 
long  distance  inquiry  and  data-com- 
munications  networks.  Centralized  rec¬ 
ords  and  data-processing  operations 
can  be  tied  in  with  information  sources 
at  remote  locations  and  will  provide  in¬ 
stant  on-line  response  to  interrogations 
and  input  data  from  a  large  number  of 
inquiry  stations.  Communication  net¬ 
works  may  include  standard  teletype¬ 
writer  stations,  and  electric  typewriter 
stations. 

inquiry  and  subscriber  display  —  The  in¬ 
quiry  and  subscriber  display  is  a  low- 
cost  unit  designed  to  service  multiple 


subscribers  requiring  real-time  access 
to  stored  information,  or  subscriber  to 
subscriber  message  communication. 
Under  operator  control,  the  display  can 
compose,  correct,  transmit,  ana  receive 
formatted  alphanumeric  text.  Operator 
composed  text  is  automatically  assem¬ 
bled  and  organized  for  common  carrier 
or  direct  computer  communication 
links.  Operation  of  the  display  is  inde¬ 
pendent  of  the  location  or  type  of  data 
source.  The  display  unit  makes  available 
the  full  c^abiiities  of  a  remote  data 
processor  from  a  subscriber’s  own  loca¬ 
tion,  in  his  own  operational  language, 
when  required.  For  handling  restricted 
data,  secure  codes  and  formatting  de¬ 
vices  are  provided  to  maintain  informa¬ 
tion  integrity. 

inquiry  answar  (ramate)  —  In  an  operat¬ 
ing  teleprocessing  network,  several  in¬ 
quiries  simultaneously  might  come  into 
tne  system  from  distant  cities  concern¬ 
ing  information  that  is  contained  in  a 
disk  file.  The  appropriate  records  would 
then  be  taken  from  the  disk  file  and  the 
appropriate  responses  would  be  pre¬ 
pared  and  returned  to  the  original  cit¬ 
ies.  Although  this  appears  to  be  a  simple 
function,  it  requires  design  balance  to 
achieve  the  required  variety  of  terminal 
speeds  and  functions.  It  requires  simul¬ 
taneous  operation  of  many  devices  op¬ 
erating  through  a  single  economical 
channel.  It  requires  the  time-sharing 
and  space-sharing  programs  that  con¬ 
trol  these  devices.  It  requires  the  range 
of  disk  file  capacity  and  speed.  Further¬ 
more,  it  has  to  do  all  these  things  con¬ 
currently  with  batch  job  processing. 

inquiry  application  —  Transportation  res¬ 
ervation  and  inventory  control  systems 
are  examples  of  inquiries  which  can  be 
handled  on  an  on-line  or  interrupt 
basis.  Regular  running  programs  are  in¬ 
terrupted  or  halted  until  an  inquiry  is 
completed.  Inquiries  can  also  be 
queued  and  held  up  for  batches.  Inqui¬ 
ries  can  be  introduced  by  card,  tape,  di¬ 
rect  console,  or  remote  station  inquiry. 
Bank  teller  processing  also  is  an  exam¬ 
ple  of  simultaneous  inquiry  and  batch. 

inquiry,  data  bate  —  Data  base  inquiry  is 
simply  the  retrieval  of  a  fairly  small 
amount  of  information  from  a  centrally 
situated  data  base  for  display  at  the  local 
site.  The  classic  example  is  an  airlines 
reservation  system.  Here,  the  terminal 
has  a  keyboard  for  requesting  specific 
flight  data  and  a  cathode  ray  tube  (ert) 
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screen  for  displaying  the  answers.  Often 
data  base  inquiry  requires  a  hard  copy — 
for  example,  a  completely  filled-in  air¬ 
line  ticket,  which  is  produced  by  a  tele¬ 
printer.  The  inquiry  function  has  much 
in  common  with  the  transaction  func¬ 
tion. 

inquiry,  dirnct-accuts  —  A  storage  method 
which  allows  direct  information  inquiry 
from  temporary  or  permanent  storage 
devices. 

inquiry  display  terminal  —  See  display,  in¬ 
quiry-terminal. 

inquiry,  keyboard  —  Interrogation  of  pro¬ 
gram  progress,  storage  contents,  or 
other  information  by  keyboard  maneuv¬ 
ering. 

inquiry,  remote  —  Inquiry  stations  when 
operated  on-line  permit  humans  to  in¬ 
terrogate  the  computer  files  and  receive 
immediate  answers  to  inquiries.  In  in¬ 
dustry  they  can  be  located  at  dozens  of 
remote  locations  such  as  office,  factorv, 
warehouse,  branch  locations  hundreds 
of  miles  away.  Such  an  on-line  real-time 
system  permits  all  levels  of  industrial 
management  to  obtain  immediate  an¬ 
swers  to  questions  about  inventories, 
work  in  process,  sales,  and  other  facts 
for  effective  management. 

inquiry  station  —  Device  or  unit  from 
which  an  information  request  is  made. 

inquiry  unit  —  A  device  used  to  “talk”  to 
the  computer,  usually  to  get  quick  an¬ 
swers  to  random  questions  like  “How 
many  hammers  do  we  have  in  stock?”  or 
“When  did  we  last  order  soap  powder 
and  in  what  quantity?” 

in-raad,  out-road  —  An  optical  feature 
that  may  be  added  to  certain  off-line 
office  machinery  permitting  on-line  op¬ 
eration. 

inscribo  —  The  action  of  reading  the  data 
recorded  on  documents  and  writing  the 
same  data  on  the  same  document.  The 
document  thus  becomes  available  and 
suitable  for  the  application  of  automatic 
reading  by  optical  character  readers  or 
other  reading  devices. 

inscribing  —  In  optical  character  recogni¬ 
tion,  the  preparation  of  source  docu¬ 
ments  for  automatic  reading  and  which 
includes  both  handwritten  and  printed 
characters. 

insartad  subreutina  —  See  subroutine,  di¬ 
rect-insert. 

insartion,  switch  —  The  insertion  of  infor¬ 
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mation  into  a  computer  system  by  an 
operator  who  operates  the  switches 
manually. 

insart  with  automatic  justify  —  Text  is  au¬ 
tomatically  justified  on  completion  of  all 
insertions  or,  optionally,  at  any  inser¬ 
tion. 

insido  plant  —  In  communication  practice, 
inside  plant  is  that  part  of  tne  plant 
within  a  central  office,  intermediate  sta¬ 
tion  or  subscriber’s  premises  that  is  on 
the  office  or  station  side  of  the  point  of 
connection  with  the  outsidyilant.  Note: 
The  plant  in  a  central  office  is  com- 
monlv  referred  to  as  central  office  plant, 
and  the  plant  on  the  station  premises  is 
referred  to  as  station  plant. 

installafion,  computar  —  See  computer  in¬ 
stallation. 

installation  dato  —  The  date  new  equip¬ 
ment  is  ready  for  use.  The  commence¬ 
ment  of  rental  normally  begins  on  the 
day  following  the  date  on  which  the  con¬ 
tractor  officially  notifies  the  using  orga¬ 
nization  that  the  equipment  is  installed 
and  ready  for  use,  subject  to  the  accept¬ 
ance  and  standard  of  performance 
provisions  of  the  applicable  contract. 

installation  procossing  control  —  In  an 
effort  to  reduce  job  turn-around  time 
and  to  minimize  time  wasted  in  setup, 
the  scheduling  of  applications  and  jobs 
is  automated. 

instollation  topo  numbor  —  A  number  per¬ 
manently  assigned  to  a  plastic  or  metal 
spool  to  identify  a  particular  roll  of  mag¬ 
netic  tape. 

installotion,  torminol  —  A  grouping,  at  one 
site,  of  operable  data  terminals  and 
related  equipment. 

installafion,  torminol,  for  doto  transmission 

—  Installation  comprising  the  data-ter- 
minal  equipment,  the  signal-conversion 
equipment,  and  any  intermediate  equip¬ 
ment.  Note:  In  some  instances,  the  data- 
terminal  equipment  may  be  connected 
directly  to  a  data  processing  machine  or 
may  be  a  part  of  it. 

installation  timo  —  Time  spent  in  testing, 
installing,  error-checking,  and  diagnos¬ 
ing  of  such  basic  electronic  but  nonoro- 
gramming  checks,  as  dry  runs,  etc.  This 
time  does  not  include  reliability  tests 
which  are  defined  as  supplementary 
maintenance  time. 

instantonoous  doto-tronsfor  roto  —  See 

data  transfer  rate. 

Instantonoous  storogo  —  Storage,  usually 


instantciiisous  transfer  rata 

in  several  locations,  with  an  access  time 
which  is  slight  in  comparison  with  oper¬ 
ation  time. 

instantanaoui  transfer  rate  —  See  data 
transfer  rate. 

instants,  significant  (of  a  modulation  or  a 
restitution)  —  Instants  limiting  signih- 
cant  intervals  of  modulation  or  restitu¬ 
tion. 

instruction  —  1 .  A  coded  program  step 
that  tells  the  computer  wnat  to  do  for  a 
single  operation  m  a  program.  2.  A  set 
of  oiaracters,  together  witn  one  or  more 
addresses  (or  no  address),  that  defines 
an  operation  and  which,  as  a  unit, 
causes  the  computer  to  operate  accord¬ 
ingly  on  the  indicated  quantities.  3.  A 
set  of  identifying  characters  designed  to 
cause  a  computer  to  perform  certain  op¬ 
erations.  A  machine  instruction  to  spe¬ 
cific  functions. 

instruction,  obsolute  —  A  particular  com¬ 
puter  instruction  which  specifies  com¬ 
pletely  a  specific  computer  operation 
and  is  capable  of  causing  the  execution 
of  that  operation. 

instruction,  actual  —  Some  as  instruction, 
effective. 

instruction  address  —  See  address,  instruc¬ 
tion. 

instruction,  address,  functienol  —  5^^  ad¬ 
dress  instruction,  functional. 

instruction  address  register  —  Contains 
address  of  next  instruction  to  be  ex¬ 
ecuted. 

instructionol  constant  —  A  constant  writ¬ 
ten  in  the  form  of  an  instruction  but  not 
intended  to  be  executed  as  an  instruc¬ 
tion.  One  form  of  dummy  instruction. 

instructional  cycle  —  The  steps  involved  in 
the  processing  of  an  instruction. 

instruction,  alphanumeric  —  The  name 
given  to  instructions  that  can  be  used 
equally  well  with  alphabetic  or  numeric 
kinds  of  fields  of  data. 

instruction  orea  —  1  •  A  part  of  storage  al¬ 
located  to  receive  and  store  the  group  of 
instructions  to  be  executed.  2.  i  he  stor¬ 
age  locations  used  to  store  the  program. 

instruction,  orithmetic  —  See  arithmetic  in¬ 
struction. 

instruction,  bionic  —  See  instruction, 
dummy. 

instruction,  branch  branch  instric- 

tion. 

instruction,  branch-on-zero  —  If  the  arith¬ 
metic  accumulator  is  zero,  the  computer 


instruction  counter 

operation  will  then  proceed  to  an  alter¬ 
nate  location. 

instruction,  breokpoint  —  1 .  An  instruction 
which  will  cause  a  computer  to  stop  or 
to  transfer  control  in  some  standard 
fashion  to  a  supervisory  routine  which 
can  monitor  the  progress  of  the  inter¬ 
rupted  program.  2.  An  instruction 
which,  if  some  specified  switch  is  set, 
will  cause  the  computer  to  stop  or  take 
other  special  action. 

instruction,  breakpoint  (conditional)  — 

A  conditional  jump  instruction  which,  if 
some  specified  switch  is  set,  will  cause 
the  computer  to  stop,  after  which  either 
the  routine  may  be  continued  as  coded 
or  a  Jump  may  be  forced. 

instruction  byte  —  Some  s  vs  terns  offer 
byte  instructions  that  load  or  store  any 
byte  in  memory  or  swap  bytes  in  a  regis¬ 
ter  and  are  valuable  in  data  communica¬ 
tions  or  data  processing. 

instruction  choracter  —  See  character,  com¬ 
mand. 

instruction,  character  ignore  —  Same  as  ig¬ 
nore. 

instruction  check  ^  See  check,  forbidden- 
combination. 

instruction,  check-indicotor  —  See  check- 
indicator  instruction. 

instruction  code  —  The  list  of  symbols, 
names  and  definitions  of  the  instruc¬ 
tions  that  are  intelligible  to  a  given  com¬ 
puter  or  computing  system. 

instruction  codes,  mnemonic  —  See  codes, 
mnemonic  operation. 

instruction  complement  —  A  built-in  fea¬ 
ture  designed  to  provide  a  number  of 
instructions  for  each  programmer  in¬ 
struction. 

instruction,  computer  —  Same  as  machine 

instruction. 

instruction,  conditional  breakpoint  — 

A  conditional-jump  instruction  which,  if 
some  specified  switch  is  set  or  situation 
exists,  will  cause  the  computer  to  stop, 
after  which  either  the  routine  may  be 
continued  as  coded,  or  a  jump  may  be 
forced. 

instruction,  conditional  jump  —  Same  as 
branch,  conditional. 

instruction,  constant  —  Same  as  constant 
instruction. 

instruction  counter  —  Refers  to  a  multiple- 
bit  register  that  keeps  track  of  the  ad¬ 
dress  of  the  current  instruction  and  is 
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instruction,  docition 

used  as  the  input  to  the  memory- 
address  register  (MAR). 

instruction,  docision  —  See  branch. 

instruction  decode  and  control  —  On  low- 

cost  systems,  this  operation  decodes  the 
instruction  and  provides  all  control  and 
gating  functions  required  for  execution 
of  the  specified  operation. 

instruction  decoder  —  The  part  of  the  CPU 
that  interprets  the  program  instructions 
in  binary  into  the  necessary  control  sig¬ 
nals  for  the  ALU,  registers,  and  control 
bus. 

instruction  decoder,  bit-slice  microproces¬ 
sor —  Once  the  information  is  fetched 
from  the  memory,  it  goes  into  the  in¬ 
struction  decoder  where  it  is  interpret¬ 
ed.  The  command  is  then  to  the  control 
store  to  start  the  sequence  to  be  ex¬ 
ecuted.  The  sequence,  in  turn,  fulfills 
the  instruction.  Instruction  after  in¬ 
struction  is  executed  in  this  manner 
until  the  desired  result  is  obtained.  Each 
time  an  instruction  is  completed,  the 
control  store  modifies  the  MAR  so  that 
it  points  to  the  next  location. 

instruction  digit,  unollowablo  —  A  charac¬ 
ter  or  combination  of  bits  which  is  not 
accepted  as  a  valid  representation  by  the 
macnine  design  or  by  a  specific  routine. 
Instruction  digits  unallowable  are  com¬ 
monly  detected  and  used  as  an  indica¬ 
tion  of  machine  malfunction. 

instruction,  discrimination  —  A  more  ac¬ 
ceptable  term  for  conditional  jump  in¬ 
struction  or  branch  instruction.  Also 
called  decision  instruction.  See  branch. 

instruction,  do-nothing  —  See  instruction, 
dummy. 

instruction,  dummy — 1.  An  artificial  in¬ 
struction  or  address  inserted  in  a  list  to 
serve  a  purpose  other  than  execution  as 
an  instruction.  (Related  to  constant  in¬ 
struction.)  2.  A  specifically  designed  ar¬ 
tificial  instruction  to  serve  a  purpose 
other  than  its  meaningful  or  purposeful 
execution;  i.e.,  it  is  not  data.  Such  an 
instruction  is  usually  inserted  in  the  se¬ 
quence  for  a  purpose,  but  if  it  is  ex¬ 
ecuted  no  disturbance  to  the  run  will 
occur.  It  is  frequently  a  no-operation,  a 
do-nothing,  or  a  waste  instruction. 

instruction,  otfoctivo  —  To  alter  a  pre¬ 
sumptive  or  unmodified  instruction 
when  using  a  stored  program  computer. 
Such  alteration  produces  a  complete  in¬ 
struction,  and  when  it  is  actually  ex¬ 
ecuted  it  is  called  an  effective  instruc- 
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instruction  format,  functional  address 

tion  or  an  actual  instruction.  Fhe 
modification  process  uses  words  or 
parts  of  words  specifically  called  modifi¬ 
ers  or  index  words.  These  are  added  to 
or  combined  with  the  presumptive  or 
unmodified  instruction  by  means  of 
arithmetical  or  logical  operations. 

instruction,  entry  —  Usually  the  first  in¬ 
struction  to  be  executed  in  a  subroutine. 
It  may  have  several  different  entry 
points  each  of  which  corresponds  to  a 
different  function  of  the  subroutine. 

instruction,  execution  —  The  set  of  ele¬ 
mentary  steps  carried  out  by  the  com¬ 
puter  to  produce  the  result  specified  by 
the  operation  code. 

instruction  execution  time  —  Generally, 
execution  time  for  an  instruction  de¬ 
pends  on  the  instruction  itself,  the 
modes  of  addressing  used,  and  the  type 
of  memory  referenced.  Again,  gener¬ 
ally,  the  instruction  execution  time  is 
the  sum  of  Basic  Time,  a  Source  Ad¬ 
dress  (SRC)  Time,  and  a  Destination 
Address  (DST)  Time.  Thus,  the  Instruc¬ 
tion  Time  equals  the  Basic  Time  4-  SRC 
Time  DST  Time.  (Basic  Time  = 
Fetch  Time  4-  Decode  Time  4-  Execute 
Time.)  Timing  is  in  microseconds,  un¬ 
less  otherwise  noted,  and  process  time 
can  vary  plus  or  minus  20  percent. 

instruction,  oxocutivo  —  Similar  to  a  su¬ 
pervisory  instruction,  this  instruction  is 
designed  and  used  to  control  the  opera¬ 
tion  or  execution  of  other  routines  or 
programs. 

instruction,  oxtract  —  An  instruction  that 
requests  formation  of  a  new  expression 
from  selected  pairs  of  given  expres¬ 
sions. 

instruction  format  —  1 .  The  allocation  of 
bits  or  characters  of  a  machine  instruc¬ 
tion  to  specific  functions.  2.  Instructions 
are  coded  in  a  two-address,  variable- 
length  format.  However,  one  or  perhaps 
both  addresses  may  often  be  omitted, 
thereby  saving  memory  space  and 
speeding  up  instruction  execution.  3. 
The  allocation  of  instructions  according 
to  some  particular  machine  or  installa¬ 
tion  conventions  or  rules.  4.  An  alloca¬ 
tion  of  characters  of  various  instructions 
differentiating  between  the  component 
parts  of  the  instructions,  such  as  address 
part,  operation  part,  etc. 

inttruction  format,  addrosslots  —  See  ad¬ 
dressless  instruction  format. 

inttruction  format,  functional  addrott  — 
This  format  contains  no  operation  part 


iiiitnfctioii  format,  implicit  addross 

because  the  operation  is  implicitly  spe¬ 
cified  by  address  parts. 

inttructlon  formot,  implicit  oddross  — 
This  particular  format  contains  no  ad¬ 
dress  part  because  it  is  used  either  when 
no  address  is  required  or  when  it  is  im¬ 
plicitly  shown  in  some  way. 

initruction  format,  N-addrosi  —  A  specific 
arrangement  of  component  parts  of  a 
computer  instruction  word  tnat  refer¬ 
ences  N  storage  locations,  specifically,  a 
three-address  instruction  format,  etc. 

instruction  format,  N  plus  ono  addross 

—  An  instruction  format  which  contains 
one,  two,  three,  .  .  .  (N-l-1)  address 

parts,  respectively.  The  plus-one  ad¬ 
dress  is  that  of  the  instruction  to  be  ex¬ 
ecuted  next. 

instruction  format,  ono  plus  ono  addross 

—  Same  as  address,  two. 

instruction  format,  throo  addross  —  Same  as 
address,  three. 

instruction  format,  two  addross  —  Same  as 
address,  two. 

instruction  format,  two  plus  ono  oddross 

—  Same  as  address,  three. 

instruction  formot,  zoro-oddross  —  Same  as 
addressless  instruction  format. 

instruction,  four-oddross  —  See  address, 

four. 

instruction,  functionol  addross  —  See  ad¬ 
dress  instruction,  functional. 

instruction,  holt  —  See  halt  instruction. 

instruction,  hold  —  A  computer  instruction 
which  causes  data  called  from  storage  to 
be  also  retained  in  storage  after  it  is 
called  out  and  transferred  to  its  new  lo¬ 
cation. 

instruction,  ignoro  —  See  ignore. 

instruction,  immodioto  addross  —  See  ad¬ 
dress  instruction,  immediate. 

instruction,  intornol  manipulation  —  A 

computer  instruction  that  changes  the 
format  or  location  of  data  within  the 
computer  system. 

instruction,  jump^ — A  computer  instruc¬ 
tion  causing  a  jump  in  the  sequence  of 
instructions.  See  branch. 

instruction,  logic  —  An  instruction  causing 
the  execution  of  an  operation  defined  in 
symbolic  logic  statements  or  operators, 
such  as  AND,  OR,  etc.,  and  to  be  distin¬ 
guished  from  arithmetic  instructions, 
such  as  add,  multiply,  and  divide. 

instruction,  logicol  —  An  instruction  that 


instruction,  no-op 

carries  out  a  logical  operation,  such  as 
an  AND,  OR,  NOR. 

instruction,  look  up  —  An  instruction  de¬ 
signed  to  allow  reference  to  systemati- 
cdly  arranged  and  stored  data. 

instruction  loop,  closod  —  Indefinite  repe¬ 
tition  of  a  group  of  instructions. 

instruction,  mochin#  —  An  instruction  that 
the  particular  machine  can  recognize 
and  execute. 

instruction,  macro  —  1 .  An  instruction  con¬ 
sisting  of  a  sequence  of  microinstruc¬ 
tions  that  are  inserted  into  the  object 
routine  for  performing  a  specific  opera¬ 
tion.  2.  The  more  powerful  instructions 
that  combine  several  operations  in  one 
instruction. 

instruction,  macro  (linkogo)  —  A  macroin¬ 
struction  that  provides  logical  linkage 
between  programs  and  subroutines  and 
that  will  save  data  needed  by  another 
program. 

instruction,  micro  —  A  small,  single,  short, 
add-shift  or  delete  type  of  command. 

instruction  mix  —  Specific  computer  in¬ 
structions  selectea  to  complete  particu¬ 
lar  problems.  The  optimum  mix  of  in¬ 
structions  determines  the  speed  and 
accuracy  in  most  cases,  and  program¬ 
mers  try  to  achieve  this  optimum. 

instruction,  mnomonic  —  See  codes,  mne¬ 
monic  operation. 

instruction  modification  —  A  change  in  the 
operation-code  portion  of  an  instruc¬ 
tion  or  command  such  that  if  the  routine 
containing  the  instruction  or  command 
is  repeated,  the  computer  will  perform  a 
different  operation. 

instruction  multioddross  —  See  multiad¬ 
dress. 

instruction,  multipio  —  See  multiaddress. 

instruction,  multiplo-oddross  —  An  instruc¬ 
tion  consisting  of  an  operation  code  and 
two  or  more  addresses.  Usually  spe¬ 
cified  as  a  two-address,  three-address, 
or  four-address  instruction.  See  multi¬ 
ple-address  code. 

instruction,  no-oddross  —  An  instruction 
specifying  an  operation  that  the  com¬ 
puter  can  perform  without  having  to 
refer  to  its  storage  unit. 

instruction,  nonprint  —  An  instruction  that 
is  usually  transmitted  in  a  form  which 
prevents  the  printing  of  a  line  or  charac¬ 
ter. 

instruction,  no-op  —  1 .  An  instruction  that 
specifically  instructs  the  computer  to  do 
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initrucfion,  oii«-aclclr«tt 


instructionir  programiii«cl 


nothing  but  process  the  next  instruction 
in  sequence.  2.  A  blank  instruction,  3.  A 
skip  instruction. 

instruction,  ono-oddross  —  An  instruction 
consisting  of  an  operation  and  exactly 
one  address.  The  instruction  code  of  a 
single-address  computer  may  include 
both  zero  and  multiaddress  instructions 
as  special  cases. 

instruction,  ono-plus-ono  oddross  —  Same 
as  address,  two. 

instruction,  oporotionol  oddross  —  See  in¬ 
struction,  source-destination. 

instruction  oporotion  codos  —  See  codes, 
instruction  operation, 
instruction  path,  microprocossor  —  The  in¬ 
struction  path  is  a  transfer  bus  for  re¬ 
trieving  instructions  from  the  program 
memory.  Instruction  word  width  is  de¬ 
termined  by  the  size  of  the  instruction 
set  which  aftects  processing  power, 
instruction,  prosumptivo  —  An  instruction 
that  will  most  likely  be  modified  before 
it  is  used  for  the  final  program, 
instruction,  psoudo  —  See  pseudoinstruc¬ 
tion. 

instruction,  roforonco  —  An  instruction  de¬ 
signed  to  allow  reference  to  systemati¬ 
cally  arranged  and  stored  data, 
instruction  rogistor  —  See  register,  instruc¬ 
tion. 

instruction  rogistor,  control  —  A  particular 
register  in  which  the  content  is  the  ad¬ 
dress  of  the  next  instruction, 
instruction  roportory  —  See  repertory,  in¬ 
struction. 

instruction,  ropotition  —  An  instruction 
whose  execution  is  repeated  an  in¬ 
dicated  number  of  times  oefore  the  next 
instruction  is  processed, 
instructions,  control  —  The  instructions  in 
this  category  are  used  to  manipulate 
data  within  the  main  memory  and  the 
control  memory,  to  prepare  main-mem¬ 
ory  storage  areas  for  the  processing  of 
data  fields,  and  to  control  the  sequential 
selection  and  interpretation  of  instruc¬ 
tions  in  the  stored  program, 
instructions,  dynamic  —  The  sequence  of 
machine  steps  performed  by  the  com¬ 
puter  in  a  real-time  or  simulated  envi¬ 
ronment. 

instruction  sot  —  Instruction  sets  consist 
of  an  operator  part,  one  or  more  ad¬ 
dress  parts,  and  some  special  indicators, 
usually,  and  serve  to  define  the  opera¬ 
tions  and  operands  for  the  computer.  It 
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is  the  total-structured  group  of  charac¬ 
ters  to  be  transferred  individually  to  the 
computer  as  operations  are  executed. 

instruction,  short  —  The  use  of  an  index 
specification  in  a  FORTRAN  read  or 
write  statement. 

instruction,  singlo-oddress  —  Same  as  in¬ 
struction,  one-address. 

instruction,  singlo-oporond  —  See  single¬ 
operand  instruction. 

instructions,  input/output  —  Computer  in¬ 
structions  which  operate  input/output 
devices  like  card  readers,  printers,  and 
terminals. 

instructions,  intorprotivo  —  See  interpre¬ 
tive  instructions. 

Instruction,  skip  —  An  instruction  having 
no  effect  other  than  directing  the 
processor  to  proceed  to  another  in¬ 
struction  designated  in  the  storage  por¬ 
tion.  (Synonymous  with  skip,  and  no-op 
instruction.) 

instructions,  microprogrommoblo  —  All  in¬ 
structions  which  do  not  reference  core 
memory  (do  not  contain  a  memorv  ad¬ 
dress)  can  be  microprogrammed,  allow¬ 
ing  the  programmer  to  specify  several 
shift,  skip,  or  input/output  transfer 
commanas  to  be  performed  within  one 
instruction. 

instructions,  monitorod  —  As  shown  in  the 
input/output  instruction  repertoire,  in¬ 
structions  calling  for  input,  output,  or 
function  transfers  may  be  executed  ei¬ 
ther  with  or  without  monitor.  When  ex¬ 
ecuted  with  monitor,  an  internal  inter¬ 
rupt  will  be  generated  upon  completion 
of  the  transfer.  When  an  instruction  is 
executed  without  a  monitor  the  inter¬ 
rupt  is  inhibited. 

instruction,  sourco  dosignotion  —  Saw  as 

address  instruction,  functional. 

instruction,  sourco-dostinotion  —  A  com¬ 
puter  instruction  that  has  no  operation 
part,  but  rather  has  the  operation  im¬ 
plicitly  specified  by  the  address  parts. 

instructions,  privilogod  —  Protection 
against  one  problem  subprogram 
misusing  another  problem  subpro¬ 
gram’s  i/o  devices  is  provided  by  re¬ 
stricting  all  i/o  commands  to  the  super¬ 
visor  state.  A  subprogram  requests  i/o 
action  by  issuing  a  supervisor  call  in¬ 
struction.  The  supervisory  subprogram 
can  then  analyze  this  request  and  take 
the  appropriate  action.  ' 

instructions,  progrommod  —  Special  sub- 


instructions,  roturn 


instrumont,  ond 


routines  called  programmed  instruc¬ 
tions  may  be  used  as  if  they  were  single 
commands  by  employing  one  of  the 
programmed  instructions  of  the  reper¬ 
toire.  This  capability  allows  the  pro¬ 
grammer  to  define  his  own  special  com¬ 
mand,  through  the  use  of  subroutines, 
which  may  be  changed  by  the  operating 
routine  if  desired. 

instructions,  roturn  —  The  specific  group 
of  instructions  which  are  subroutined  at 
the  end  of  a  program  to  provide  for  the 
transfer  of  control  from  the  return  sub¬ 
routine  to  the  main  routine, 
instructions,  shift  —  Specific  instructions 
which  will  shift  the  number  either  to  the 
left  or  to  the  right  within  an  arithmetic 
register.  A  shift  operation  is  principally 
equivalent  to  multiplying  or  dividing  by 
the  number  base  in  use,  depending 
upon  the  direction  of  the  shift.  In  a  deci¬ 
mal  computer,  a  shift  of  one  place  to  the 
right  is  equivalent  to  dividing  by  10,  a 
shift  one  place  to  the  left  is  equivalent  to 
multiplying  by  10. 

instruction  stotomont,  mochino  —  See  ma¬ 
chine  instruction  statements, 
instruction,  stop  —  See  halt  instruction. 

instruction  storage  —  as  instruction 
area. 

instructions,  variable-length  —  See  varia¬ 
ble-length  instructions, 
instruction,  symbolic  —  See  symbolic  in¬ 
struction. 

instruction,  table-look-up  —  An  instruc¬ 
tion  designed  to  allow  reference  to  sys¬ 
tematically  arranged  and  stored  data, 
instruction  tope  —  Same  as  tape,  program, 
instruction  tope,  master  —  A  particular 
magnetic  tape  which  contains  most  or 
all  of  the  routines  or  programs  for  the 
basic  run  or  run  series.  Also  a  main  part 
of  an  operating  system, 
instruction,  three-oddress  —  Same  as  ad¬ 
dress,  three. 

instruction,  three-plus-one  address  — 

Same  as  address  four, 
instruction  time  —  1 .  The  portion  of  an  in¬ 
struction  cycle  when  the  control  unit  is 
analyzing  tne  instruction  and  setting  im 
to  perform  the  indicated  operation.  2. 
The  portion  of  an  instruction  cycle 
when  the  actual  work  is  performed  or 
operation  executed,  i.e.,  the  time  re¬ 
quired  to  decode  and  perform  an  in¬ 
struction. 

instruction,  transfor  —  An  instruction  to  a 


computer  that  enables  the  programmer 
to  instruct  the  computer  to  choose  be¬ 
tween  alternative  subprograms  depend¬ 
ing  upon  the  conditions  determined  by 
the  computer  during  the  execution  of 
the  program. 

instruction,  two  oddross  —  Same  as  ad¬ 
dress,  two. 

instruction,  two-pliis-ono  oddross  — 

Same  as  address,  three. 

instruction,  two-  throo-  or  four-oddross 

—  An  instruction  consisting  of  an  oper¬ 
ation  and  2,  3,  or  4  addresses,  respec¬ 
tively.  The  addresses  may  specify  the  lo¬ 
cation  of  operands,  results,  or  other 
instructions. 

instruction,  unconditionol-fump  —  See 

branch,  unconditional. 

instruction,  unconditional  transfor  — 

Same  as  branch,  unconditional. 

instruction,  unmodiflod  —  An  instruction 
which  is  to  be  modified  in  some  pre¬ 
scribed  way  by  means  of  a  stored  pro¬ 
gram  computer  available  for  a  particular 
purpose,  to  produce  the  completed  ex¬ 
ecutable  instruction. 

instruction,  wosto  —  Same  as  instruction, 
dummy. 

instruction  word  —  LA  grouping  of  letters 
or  digits  handled  by  the  computer  as  a 
distinct  unit  to  signify  the  provision  of 
definitions  of  operations  to  be  per¬ 
formed  or  the  description  of  further 
data.  2.  A  part  of  a  word  or  all  of  a  word 
which  is  executed  by  the  computer  as  an 
instruction. 

instruction,  zoro-oddross  —  An  instruction 
specifying  an  operation  in  which  the  lo¬ 
cations  of  the  operands  are  defined  by 
the  computer  code,  so  that  no  address 
need  be  given  explicitly. 

instrumontotion  errors  —  Where  input  into 
a  system  is  directly  from  instrumenta¬ 
tion  such  as  pressure  gauges,  etc.  Limit 
checks  are  imposed  to  prevent  in¬ 
strumentation  errors.  If  these  limits  are 
violated,  control  may  be  assumed  by  a 
violation  subroutine  for  immediate  cor¬ 
rective  action. 

instrumont,  ond  —  A  device  that  is  con¬ 
nected  to  one  terminal  of  a  loop  and  is 
capable  of  converting  usable  intelli¬ 
gence  into  electrical  signals  or  vice 
versa.  It  includes  all  generating,  signal¬ 
converting,  and  loop-terminating  de¬ 
vices  employed  at  the  transmitting  and¬ 
/or  receiving  location. 
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iitt«g«r 

int«9«r  —  A  complete  entity;  a  whole  (not 
fractional  or  mixed)  number. 

iiit«g«r  programming  —  A  class  of  optimi¬ 
zation  problems  in  which  the  values  of 
all  of  the  variables  are  restricted  to  be 
integers.  Normally,  the  optimization 
problem  without  this  integer  restriction 
IS  a  linear  program;  adclitional  adjec¬ 
tives  indicate  variations — for  example, 
integer  quadratic  programming, 
intogort  —  The  natural  or  whole  num¬ 
bers;  concepts  intimately  connected 
with  the  process  of  counting  or  enumer¬ 
ation.  Because  integers  can  be  written 
down  in  endless  series,  they  are  used  to 
indicate  order  or  sequence,  i.e.,  the  or¬ 
dinal  aspect  of  integers.  The  cardinal 
aspect  of  integers  concerns  how  many 
things  are  observed  or  noted  and  pro¬ 
vides  a  basis  of  measurement, 
intogor,  tinglo-procition  —  A  fixed-point 
number  that  occupies  one  word  of  core 
storage.  The  value  varies  depending  on 
the  word  length  of  the  computer, 
intogor  vorioblot  (roRTRAN)  —  An  inte¬ 
ger  variable  consists  of  a  series  of  not 
more  than  six  alphameric  characters 
(except  special  characters),  of  which  the 
first  is  I.  J,  K,  L,  M,  or  N  (some  systems), 
intogrol  — In  numeric  notation,  the  inte¬ 
gral  or  integer  is  contained  in  the  places 
to  the  left  of  the  assumed  point.  The 
decimal  2345.67  has  four  integral 
places. 

intogrond  —  1 .  When  a  unit  has  two  input 
variables  (x  and  y)  and  one  output  vari¬ 
able  (z)  which  is  proportional  to  the  in¬ 
tegral  of  (y) — the  y  is  the  integrand.  2.  A 
calculus  expression,  i.e.,  the  math  ex¬ 
pression  or  function  which  is  operated 
upon  in  the  process  of  integration, 
iiitogrotod  data  procatting  —  See  data 
processing,  integrated, 
intagratad  tystam  —  The  combination  of 
processes  which  results  in  the  introduc¬ 
tion  of  data  which  need  not  be  repeated 
as  further  allied  or  related  data  is  also 
entered.  For  example,  shipment  data 
may  also  be  the  basis  for  inventory  in¬ 
quiries,  invoicing  marketing  reports, 
etc. 

inf^rotor  —  A  device  whose  output  func¬ 
tion  is  proportional  to  the  integral  of 
the  input  function  with  respect  to  a  spe¬ 
cified  variable. 

intogratar,  incramantal  —  A  digital  inte¬ 
grating  device  with  an  output  signal 
which  IS  a  maximum  negative,  zero,  or  a 
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maximum  positive  value  depending  on 
a  negative,  zero,  or  positive  instanta¬ 
neous  input  signal. 

intagrator,  ttoraga  —  In  an  analog  com¬ 
puter,  an  integrator  used  to  store  a  volt¬ 
age  in  the  hold  condition  for  future  use, 
wnile  the  rest  of  the  computer  assumes 
another  computer  control  stale. 

iiitagrator,  summing  —  An  analog  com¬ 
puter  amplifier  which  forms  the  time  in¬ 
tegral  of  the  weighted  sum  of  the  input 
voltages  or  currents  as  an  output. 

Infalliganca  —  The  developed  capability 
of  a  device  to  perform  functions  that  are 
normally  associated  with  human  intelli¬ 
gence,  such  as  reasoning,  learning,  and 
self-improvement.  (Related  to  machine 
learning.) 

infalliganca,  artificial  —  The  study  of  com¬ 
puter  and  related  techniques  to  supple¬ 
ment  the  intellectual  capabilities  of 
man.  As  man  has  invented  and  used 
tools  to  increase  his  physical  powers,  he 
now  is  beginning  to  use  artificial  intelli¬ 
gence  to  increase  his  mental  powers.  In 
a  more  restricted  sense,  the  study  of 
techniques  for  more  effective  use  of  dig¬ 
ital  computers  by  improved  program¬ 
ming  tecnniques. 

intalligant  controllar  —  Generally  a  device 
designed  to  originate  control  that  is 
equipped  with  local  interpreting  func¬ 
tions  such  as  editing,  input  validity 
checks,  and  complex  command  decod¬ 
ing. 

intalligant  tarmlnal  appllcationf  ^  Intelli¬ 
gent  terminals  are  capable  of  data  pro¬ 
cessing  with  storage  and  a  stored  pro¬ 
gram  available  to  the  user.  Advances  in 
LSI  technology  greatly  increased  the 
capabilities  of  such  terminals,  with  the 
trends  being  simultaneously  more  local 
processing  and  more  on-line  interaction 
with  a  central  data  base.  The  first  signifi¬ 
cant  use  of  LSI  was  the  replacement  of 
magnetostrictive  delay  line  with  MOS 
shift  register  and  later  with  low-cost 
MOS  random-access  memory.  Termi¬ 
nals  are  also  using  other  LSI  products. 
Becoming  standard  are  the  universal 
asynchronous  receiver/transmitter 
(UART),  “smart”  Point  of  Sale  (POS) 
terminals,  automatic  bank  “teller”  ter¬ 
minals,  and  scores  more. 

intalligant  tarnilnali,  tf^ial  purposa  — 
These  terminals  contain  some  logic  and 
are  usually  polled  by  the  computer,  or, 
conversely,  the  computer  polls  some  in¬ 
termediate  device,  such  as  magnetic 


voice  terminal 


interface,  analog 


tape  or  disk.  If  the  computer  goes  down, 
the  terminal  can  continue  to  operate  in 
a  limited  mode  for  a  certain  period  of 
time.  Applications  include  department 
stores,  supermarkets,  hotel  systems — 
front  desk,  coffee  shop,  bar,  etc. — and 
banks. 

intolligont  voico  torminol  —  An  intelligent 
terminal  operated  by  human  voice  in 
which  the  software  resident  in  the  termi¬ 
nal  is  often  user-programmable.  It  is 
best  for  applications  suiting  an  intelli¬ 
gent  terminal  but  where  hands-free  data 
entry  is  cost  advantageous. 

intolligont  work  station  —  An  intelligent 
terminal  work  station  can  embody  ^1  of 
the  basic  functions  performed  by  a  busi¬ 
ness  computer;  it  can  be  a  complete 
small  business  computer  in  itself — a  sys¬ 
tem  that  is  capable  of  operating  com¬ 
pletely  on  its  own,  and  also  of  com¬ 
municating  and  cooperating  with  other 
computers.  The  buflt-in  large-scale  in¬ 
tegrated  electronics  that  plays  such  an 
important  role  in  intelligent  terminals 
and  “dumb”  terminals  alike,  is  now 
making  it  possible  to  add  further  fea¬ 
tures  economically. 

intensify  —  The  density  of  a  black  or  col¬ 
ored  image  produced  on  paper  for  opti¬ 
cal  character  recognition. 

interactive  debugging  —  The  interactive 
debugging  program  often  generates  full 
screen  hexadecimal  memory  dump  dis¬ 
plays  instantaneously.  Commanas  in¬ 
clude  display,  store,  execute,  change 
memory,  dump  memory,  find  data  in 
memory,  set,  reset  and  display  break¬ 
points,  on  many  systems. 

intaractiva  systam  —  Pertaining  to  an  ap¬ 
plication  in  which  each  entry  elicits  a 
response  as  in  an  inquiry  system.  An  in¬ 
teractive  system  may  also  be  conversa¬ 
tional,  implying  a  continuous  dialogue 
between  tne  user  and  the  system. 

intaractiva  tarminal  procasiing  —  A  proce¬ 
dure  that  provides  for  interactive  com¬ 
munications  between  the  system  and 
local  or  remote  terminals.  Features  in¬ 
clude  an  interface  to  support  multiuser 
interactive  applications  programs,  in¬ 
teractive  file  editing,  remote  job  entry, 
and  Job  status  retrieval. 

intaractiva  tima  sharing  —  Time  sharing 
apportions  computer  resources  among 
many  simultaneous  users,  giving  each  a 
seemingly  dedicated  system  to  apply  to 
the  task  at  hand.  Interactive  time  shar¬ 
ing  maximizes  the  use  of  the  computer 


as  a  working  tool  by  integrating  user 
input  and  machine  output  in  a  dynamic 
give-and-take  process, 
intarblock —  1.  To  prevent  a  machine  or 
device  from  initiating  further  opera¬ 
tions  until  the  operation  in  process  is 
completed.  2.  To  avoid  or  prevent  the 
operations  of  one  part  of  a  computing 
system  while  other  parts  are  operating, 
intarblock  gap  —  I’he  space  on  magnetic 
tape  separating  two  olocks  of  data  or 
information. 

intarblock  spaca  —  That  part  of  a  mag¬ 
netic  tape  between  blocks  of  informa¬ 
tion  on  which  nothing  is  written.  Also 
called  inter-record  gap. 
intarcopting  trunk  —  A  trunk  to  which  a 
call  for  a  vacant  number,  changed  num¬ 
ber,  or  a  line  out  of  order  is  connected 
for  action  by  an  operator, 
intarchangoobla  cord  food  —  A  device 
which  usually  converts  an  80  column 
card  feed  to  a  51  column  card  feed, 
intarchangoabla  typo  bar  —  A  printer  type 
bar  which  can  be  removed  by  the  opera¬ 
tor  to  change  from  one  alphabet  to  an¬ 
other. 

intarcamputar  communication  —  Data  is 
transmitted  from  one  computer  to  an¬ 
other  so  that  the  data  can  be  repro¬ 
cessed  in  order  to  facilitate  hanciling 
and  increase  transmission  speed, 
intorcycla  —  A  step  in  the  seouence  of 
steps  made  by  the  main  snaft  of  a 
punched-card  machine.  At  this  time  the 
card  feed  is  stopped,  usually  due  to  a 
control  change.  In  some  machines  the 
number  of  intercycles  that  are  to  arise 
for  a  control  change  can  be  predeter¬ 
mined;  in  others  this  determination  is 
made  solely  by  the  machine, 
intorfoco  —  1 .  A  common  boundary  be¬ 
tween  automatic  data-processing  sys¬ 
tems  or  parts  of  a  single  system.  In  com¬ 
munications  and  data  systems,  it  may 
involve  code,  format,  speed,  or  other 
changes  as  required.  £.  A  common 
boundary,  e.g.,  the  boundary  between 
two  systems  or  two  devices. 

Intarfaca  adaptor  (davica  adaptor)  — 
A  unit  that  provides  a  mechanical  and 
electrical  interconnection  between  the 
tester  and  the  device  under  test  may  in¬ 
clude  special  stimulus,  measurement, 
load,  and  switching  circuitry  unique  to  a 
device  or  family  of  devices,  but  is  not 
provided  in  the  tester, 
intorfoco,  analog  —  Analog  interfaces 
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intorfoco,  Konsos  City  stondord 


allow  the  personal  computer  to  monitor 
and  control  the  nondigital  world.  These 
circuits  are  the  key  elements  in  environ¬ 
mental  sensors,  dc  motor  controls,  and 
other  interfaces  to  linear  peripheral  de¬ 
vices. 

intorfoco  cords,  data  communicotions  — 

Data  communication  interface  cards 
permit  computer  users  to  transmit  data 
using  a  wide  variety  of  privately  owned 
and  common-carrier  communication 
facilities.  Most  communications  inter¬ 
faces  conform  to  EIA  specification  RS- 
232C  and  CCITT  specification  V.24. 


they  will  fabricate  these  units  for  partic¬ 
ular  systems  under  close  supervision  by 
the  same  engineers  that  designed  them. 
These  engineers,  who  are  naturally 
quite  familiar  with  the  logic  and  require¬ 
ments,  are  best  qualified  to  do  this  im¬ 
portant  work. 

intarfaca  design,  system  —  See  system  in¬ 
terface  design. 

interface,  EIA  Standard  R$-232  B  or  C  — 

A  standardized  method  adopted  by  the 
Electronic  Industries  Association  to  en¬ 
sure  uniformity  of  interface  between 
data  communication  equipment  and 

DIRECT  DIAL  OR  DEDICATED 
TELEPHONE  LINE 


USER  PRINTER  DISK  USER  PRINTER  DISK 

WORK  STATIONS  STORAGE  WORK  STATIONS 


Interface,  communications. 


interface,  communications  —  The  transfer 
of  data  between  the  processor  and  the 
standard  communication  subsystem 
takes  place  through  input  data  leads, 
connected  to  the  processor  input  chan¬ 
nel,  and  output  data  leads,  connected  to 
the  processor  output  channel.  In  addi¬ 
tion  to  the  data  leads,  there  are  several 
control  leads  which  are  used  to  control 
the  flow  of  data. 

intorfoco  dosign  —  For  unique  user  ap¬ 
plications  such  as  on-line  installations 
which  require  specialized  input/output 
equipment,  engineering  staffs  will  de- 
si^  the  necessary  interface  units  as  part 
of  services  to  their  customers.  Then, 


data  processing  terminal  equipment.  It 
has  been  generally  accepted  by  most 
manufacturers  of  data  transmission  and 
business  equipment. 

intorfoco  i/o  modulo  —  A  typical  device 
has  four  8-bit  input/output  ports  for 
parallel  oriented  peripheral  interfacing 
with  eight  controlled  interrupt  lines. 
Each  i/o  port  is  individually  selectable 
as  a  memory  device  with  three-slate 
TTL  compatible  i/o  lines. 

intorfoco,  Kansas  City  stondord  ^  Named 
for  the  meeting  place  of  the  symposium 
at  which  it  found  acceptance,  the  Kansas 
City  standard  describes  a  modem  tech¬ 
nique  for  reading  and  writing  digital 
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intarlock  tlma,  print 


data  on  audio  cassette  recorders  and 
could  influence  developments  in  the 
hobby  computer  market.  Low-speed,  fsk 
modems  use  different  pairs  of  frequen¬ 
cies  for  originating  and  answering  calls 
and  thus  do  not  talk  to  themselves.  Re¬ 
cording  and  replaying  data  from  tape 
requires  a  modem  that  uses  only  a  single 
pair  of  mark/space  frequencies,  because 
the  recorded  data  consists  of  these 
keyed  frequencies.  Using  harmonically 
related  frequencies  permits  deriving  the 
clock  frequency  from  the  data  and  ac¬ 
commodates  the  wide  speed  variations 
of  inexpensive  cassette  recorders.  The 
standard  provides  both  speed  and  soft¬ 
ware  independence. 

Intarfaca  lotch  chip  —  On  some  systems 
that  use  latches  for  interfacing,  the  in¬ 
terface  latch  chip  can  be  used  as  a  bidi¬ 
rectional  input/output  port,  a  dedicated 
input  port,  or  as  a  cfedicated  output 
port.  A  control  signal  (dynamic  for  bidi¬ 
rectional  mode  and  static  for  dedicated 
modes)  is  supplied  by  the  user,  in  many 
cases.  Separate  control  lines  enable  the 
i/o  ports,  in  some  systems;  thus,  the 
latch  may  be  a  high-impedance  device; 
i.e.,  it  does  not  load  the  system  bus  un¬ 
less  an  enable  signal  is  present. 

intarfaca  (MIL  STD  188B)  —  The  standard 
method  of  interface  established  by  the 
Department  of  Defense.  It  is  presently 
mandatory  for  use  by  the  departments 
and  agencies  of  the  Department  of  De¬ 
fense  for  the  installation  of  all  new 
equipment.  This  standard  provides  the 
interface  requirements  for  connection 
between  data  communication  security 
devices,  data  processing  equipment,  or 
other  special  military  terminal  devices. 

intarfaca  fypat  —  Various  interfaces  can 
be  categorized  into  three  distinct  types 
for  some  systems.  1 ,  Slave — ^This  inter¬ 
face  usually  has  no  provision  in  its  con¬ 
trol  logic  to  become  master.  It  will  only 
transfer  data  onto  and  off  the  bus  by 
command  of  a  master  device.  2.  Inter¬ 
rupt^ — ^This  interface  generally  has  the 
ability  to  gain  master^ip  of  tne  bus  in 
order  to  give  the  central  processor  the 
address  of  a  subroutine  which  the 
processor  will  use  to  service  the  periph¬ 
eral.  3.  DMA — ^This  interface  has  the 
ability  to  gain  mastership  of  the  bus  in 
order  to  transfer  data  between  itself  and 
some  other  peripheral. 

intarfacing,  singla  chip  sytlam  —  On  some 
low  cost  systems,  interfacing  has  the  fol¬ 
lowing  characteristics:  static  operation. 


bidirectional,  tri-state  8-bit  data  bus 
with  TTL  or  CMOS  compatible  options, 
relatively  simple  and  powerful  interrupt 
functions. 

intarfaranca  —  The  presence  of  undesir¬ 
able  energy  in  a  circuit,  caused  by  elec¬ 
trostatically  or  electromagneiically  cou¬ 
pled  external  circuits, 
intarfaranca,  adfacant-channal  —  Adja¬ 
cent-channel  interference  occurs  when 
two  modulated  carrier  channels  are 
placed  close  together  in  frequency  so 
that  one  or  both  sidebands  extend  from 
one  channel  into  the  other. 
intarfiM  —  A  technique  that  allows  the  re¬ 
lationships  of  keywords  in  an  item  or 
document  to  be  described  so  that  very 
specific  inquiries  can  be  answered  with¬ 
out  false  retrievals  due  to  crosstalk, 
intarior  labal  —  See  label,  interior, 
intarlanguaga  —  A  modification  of  com¬ 
mon  language,  suitable  for  automatic 
translation  by  the  equipment  into  ma¬ 
chine  or  computer  usable  language, 
intarlaava  —  To  insert  segments  of  one 
program  into  another  program  so  that 
the  two  programs  can,  in  effect,  be  ex¬ 
ecuted  simultaneously,  e.g.,  a  technique 
used  in  multiprogramming, 
intarloaving,  functional  —  The  process  of 
having  i/o  and  computing  operations 
roceed  independently  of  one  another 
ut  interleaved  in  their  sharing  of  the 
memory. 

infarlaaving,  mamary  —  Two  or  more 
memory  banks  operating  at  a  fraction  of 
a  cycle  apart  ana  significantly  reducing 
cycle  time  and  improving  memory 
speed. 

infarlaaving,  mulfiprocatting  —  See  multi¬ 
processor  interleaving, 
intarlock  —  To  arrange  the  control  of  ma¬ 
chines  or  devices  so  that  their  operation 
is  interdependent  in  order  to  assure 
their  proper  coordination, 
intarlock  (cammunicatiant)  —  Any  protec¬ 
tive  feature  which  helps  to  prevent  in¬ 
terference  to  normal  transmission  or 
processing  of  data  by  other  operations, 
such  as  sending  from  the  keyboard 
while  an  automatic  transmission  is  in 
progress,  or  to  prevent  sending  more 
than  one  character  at  a  time  from  the 
keyboard. 

intarlock  timo,  print  —  The  required  time 
for  the  printer  to  accept  data  from  the 
print  storage  area  and  to  complete  the 
printing. 
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inttrlud*  —  A  minor  subprogram  de¬ 
signed  for  preliminary  computations  or 
data  organization,  such  as  calculating 
the  value  of  some  parameter  or  clearing 
parts  of  the  storage.  It  is  usually  over¬ 
written  after  it  has  served  its  purpose,  as 
it  is  usually  no  longer  needed  in  the  pro¬ 
gram. 

intermediate  control  —  The  group  of  vari¬ 
ous  minor  controls  into  a  category  other 
than  beginning  or  ending. 

intermediate  cycle  —  See  cycle,  intermedi¬ 
ate. 

intermediate  memory  storage  —  An  elec¬ 
tronic  scratchpad  for  holding  working 
figures  temporarily  until  they  are 
needed,  and  tor  releasing  final  figures  to 
the  output. 

intermediate  product  —  See  product,  inter¬ 
mediate. 

intermediate  storage  —  See  storage,  inter¬ 
mediate. 

intermediate  total — ^A  total  which  lies 
somewhere  between  a  major  and  a 
minor  total,  i.e.,  a  summation  devel¬ 
oped  for  some  other  purpose  or  in  some 
hierarchy  of  sums,  or  due  to  a  termina¬ 
tion  in  a  program. 

intermittent  errors  —  See  errors,  intermit¬ 
tent. 

intermittent  faults — Same  as  faults,  spo¬ 
radic. 

intermix  tape  —  A  specific  feature  of  some 
computer  equipment  which  allows  for 
combinations  of  different  models  of 
tape  units  to  be  interconnected  to  a  sin¬ 
gle  computer. 

internal  and  external  interrupts  —  See  in¬ 
terrupts,  internal  and  external. 

internal  arithmetic  —  The  computations 
performed  by  the  arithmetic  unit  of  a 
computer. 

internal  buffer  —  Buffering  can  be  per¬ 
formed  by  input/output  media  sucn  as 
punched  or  magnetic  tape,  and  often  is 
(e.g.,  in  teletypewriter  ASR  terminals). 
However,  some  manufacturers  provide 
an  internal  buffer  (usually  composed  of 
a  semiconductor  shift  register),  which  is 
used  to  gather  keyed  or  received  data 
prior  to  transmitting  or  printing,  re¬ 
spectively.  The  internal  buffer  capacity 
in  characters  is  presented  where  appli¬ 
cable. 

intamal  chockinfi  —  The  equipment  char¬ 
acteristics  which  are  designed  for  the 
improvement  of  accuracy,  such  as  hole 
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counts,  parity  checks,  validity  checks, 
and  others. 

infarnal  control  syttoms  —  Programmed 
controls  built  into  the  system  to  govern 
the  flow  of  computer  operations, 
intornal  instruction,  monipulotion  —  A 

computer  instruction  that  changes  the 
format  or  location  of  data  within  the 
computer  system. 

intornol  interrupt  —  A  feature  of  periph¬ 
eral  equipment  using  an  external  device 
which  causes  equipment  to  stop  in  the 
normal  course  of  tne  program  and  per¬ 
form  some  designated  subroutine, 
internally  stored  program  —  See  program, 
internally  stored. 

internal  magnetic  recording  —  Storage  of 
information  within  the  material  such  as 
used  in  magnetic  cores, 
internal  memory  —  Any  one  of  the  internal 
parts  of  an  automatic  data-processing 
machine  capable  of  retaining  data, 
internal  sort  —  The  sequencing  of  two  or 
more  records  within  the  central  com¬ 
puter  memory;  the  first  phase  of  a  mul¬ 
tipass  sort  program, 
internal  storage  —  See  storage,  internal, 
internal  storage  locations  —  Same  as  stor¬ 
age,  working. 

International  Algebraic  Language  — 

The  forerunner  of  ALGOL, 
interoffice  trunk  —  A  direct  trunk  between 
local  central  offices  in  the  same  ex¬ 
change. 

interpret  —  1 .  To  print  on  a  punched  card 
the  graphic  symbols  of  the  information 
punched  in  that  card.  2.  To  translate 
nonmachine  language  into  machine  lan¬ 
guage.  3.  To  decode.  4.  The  translation 
of  coded  characters  into  standard  let¬ 
ters,  numbers,  and  symbols, 
interpreter  —  1 .  A  punch-card  machine 
that  will  take  a  punch  card  with  no  print¬ 
ing  on  it,  reaa  the  information  in  the 
punched  holes,  and  print  a  translation 
in  characters  in  specified  rows  and  col¬ 
umns  on  the  carci.  2.  An  executive  rou¬ 
tine  that,  as  the  computation  pro¬ 
gresses,  translates  a  stored  program 
expressed  in  some  machinelike  pseudo¬ 
code  into  machine  code  and  performs 
the  indicated  operations,  by  means  of 
subroutines,  as  they  are  translated.  An 
interpreter  is  essentially  a  closed  sub¬ 
routine  that  operates  successively  on  an 
indefinitely  long  sequence  of  program 
parameters,  the  pseudoinstructions. 
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and  operands.  It  may  usually  be  entered 
as  a  closed  subroutine  and  left  by  a 
pseudocode  exit  instruction. 

Illt•rpr•t•r  cod«  —  An  interim,  arbitrarily 
designed  code  which  must  be  translated 
to  computer  coding  in  order  to  function 
as  designed,  usually  for  diagnostic  or 
checking  purposes. 

iiit«rpr«t«r  (proflram)  —  An  essentially 
closed  subroutine  (executive)  which 
translates  a  stored  pseudocode  program 
into  machine  and  performs  the  desired 
and  specified  operations.  Such  an  inter¬ 
preter  program  usually  consists  of  se¬ 
quences  of  pseudoinstructions  and  ope¬ 
rands  (program  parameters)  which  are 
introduced  as  a  closed  subroutine  and 
exit  by  a  specific  pseudocode  instruc¬ 
tion. 

iiit«rpr«t«r  rmitin#  An  executive  routine 
that,  as  the  computation  progresses, 
translates  a  stored  program  expressed 
in  some  machinelike  pseudocode  into 
machine  code  and  performs  the  in¬ 
dicated  operations,  by  means  of  subrou¬ 
tines,  as  they  are  translated. 

Interpreting  —  Inteipreting  consists  of 
sensing  alphabetical  or  numerical  data 
punched  in  a  card  and  printing  it  on  the 
same  card. 

interpretive  c^e  —  A  routine  that 
decodes  and  immediately  executes  in¬ 
structions  written  as  pseudocodes.  This 
is  contrasted  with  a  compiler  which 
decodes  the  pseudocodes  into  a  ma¬ 
chine-language  routine  to  be  executed 
at  a  later  time.  The  essential  characteris¬ 
tic  of  an  interpretive  routine  is  that  a 
articular  pseudocode  operation  must 
e  decoded  each  time  it  is  executed. 

intnrpmtivn  •xncutlon  —  Permits  reten¬ 
tion  of  all  of  the  information  contained 
in  the  user’s  original  source  statements, 
thereby  making  source-language 
debugging  possible.  Interpretive  execu¬ 
tion  plus  multiprogramming  make  the 
conversational  mode  of  operation  a 
practical  reality. 

iiit«rpr«fiv«  instructions  —  Various  seg¬ 
ments  of  interpreters  which  automati¬ 
cally  reproduce  or  translate  an  old  pro¬ 
gram  code  into  a  new  program  cooe  or 
ine  interpretation  of  the  old  program 
code  on  a  new  machine. 

intorprotivo  longuago  —  See  language,  in¬ 
terpretive. 

intorprotiv#  mod#  —  In  tracing  (debug¬ 
ging)  routines  when  a  program  is  simu¬ 


lated  in  its  execution  by  using  pseudo 
accumulators  and  pseudo  index  regis¬ 
ters,  branch  instructions  are  insertea  at 
various  points  to  place  the  machine  and 
program  in  an  interpretive  mode  for 
error  tracing,  and  when  an  error  is 
found,  control  is  transferred  back  to  the 
main  program. 

inturprufivu  program  —  See  program,  in¬ 
terpretive. 

Intoiprotivo  programming  —  See  program¬ 
ming,  interpretive. 

intorprotivo  program  translation  —  Same  as 
program,  interpretive. 

intorprotivo  routino  —  A  routine  that 
decodes  instructions  written  as  pseudo¬ 
codes  and  immediately  executes  those 
instructions,  as  contrasted  with  a  com¬ 
piler  that  decodes  the  pseudocodes  and 
produces  a  machine-language  routine 
to  be  executed  at  a  later  time. 

intorprotivo  tracing  —  See  tracing,  inter¬ 
pretive. 

intorrocord  gap  —  1 .  The  unrecorded  por¬ 
tion  between  records  on  magnetic  tape. 
2.  An  interval  of  space  or  time,  deliber¬ 
ately  left  between  recording  portions  of 
data  or  records.  Such  spacing  is  used  to 
prevent  errors  through  loss  of  data  or 
overwriting,  and  permits  stop-start  tape 
operations. 

intorrocord  gap  longth^The  length  of 
the  unused  recording  area  between  rec¬ 
ords  written  by  the  unit. 

intorrogation  —  A  simple  inquiry  to  the 
system  for  which  a  quick  reply  is  ex¬ 
pected. 

intorrupt  — ^  1 .  A  break  in  the  normal  flow 
of  a  system  or  routine  such  that  the  flow 
can  be  resumed  from  that  point  at  a 
later  time.  An  interrupt  is  usually  caused 
by  a  signal  from  an  external  source.  2. 
An  interrupt  is  a  special  control  signal 
that  diverts  the  attention  of  the  com¬ 
puter  from  the  main  program,  because 
of  a  particular  event  or  set  of  circum¬ 
stances,  to  a  specific  address  which  is 
directly  related  to  the  type  of  interrupt 
that  has  occurred.  3.  To  stop  current 
control  sequence,  i.e.,  to  jump  when 
affected  by  signals  from  on-line  periph¬ 
eral  equipment  or  to  skip  as  triggered 
by  results  of  programming  test  tech¬ 
niques.  * 

intorrupt,  ormod  —  Interrupts  may  be 
armed  or  disarmed.  An  armed  interrupt 
accepts  and  holds  the  interruption  sig¬ 
nal.  A  disarmed  interrupt  ignores  the 
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signal.  An  armed  interrupt  may  be  ena¬ 
bled  or  disabled.  An  interrupt  signal  for 
an  enabled  condition  causes  certain 
hardware  processing  to  occur.  A  dis¬ 
abled  interrupt  is  held  waiting  for  ena¬ 
blement. 

interrupt,  automatic  —  Interruption 

caused  by  program  instruction  as  con¬ 
tained  in  some  executive  routine;  inter¬ 
ruption  not  caused  by  programmer  but 
due  to  engineering  oi  devices.  Error  in¬ 
terrupt. 

interrupt,  batch-processing  —  An  out¬ 
standing  feature  of  any  real-time  system 
is  its  capacity  to  process  real-time  and 
batch-processing  applications  concur¬ 
rently.  This  real-time  data-processing 
innovation  is  made  possible  through  a 
unique  feature  that  permits  remote  ex¬ 
ternal  units  with  information  of  high 
precedance  to  interrupt  computer  pro¬ 
cessing.  Whenever  transaction  data  for 
a  real-time  problem  are  entered  into  a 
remote  external  unit,  the  computer’s 
batch-processing  program  may  be  inter¬ 
rupted  to  permit  nandling  the  high  pri¬ 
ority  real-time  transaction  and  the  send¬ 
ing  of  processed  results  back  to  the 
external  unit. 

interrupt  capability,  time  sharing  —  See 

time  sharing,  interrupt  capability. 

interrupt  code  —  The  programmed  or  ar¬ 
bitrarily  selected  code  which  req^uires 
translation  to  computer  code  in  order  to 
result  in  machine  language. 

interrupt,  contingency  —  The  program  is 
interrupted  if  any  of  the  following 
events  occur  at  the  operator’s  console: 
the  operator  requests  use  of  the  key- 
boarcl  to  type  in  information;  a  charac¬ 
ter  has  been  typed  in  or  out;  a  type-in 
has  been  completed;  or  the  operator  re¬ 
quests  a  program  stop.  Contingency  in¬ 
terrupt  also  occurs  if  an  arithmetic  oper¬ 
ation  resulted  in  an  overflow,  an  invalid 
operation  code  was  specified,  or  the 
clock  was  addressed  after  clock  power 
was  removed. 

intarrupt  control  and  rosot  l^ic  —  Inter¬ 
rupt  and  reset  logic  functions  include 
bus  error  and  power-fail  on  some  sys¬ 
tems.  On  a  specific  system,  the  interrupt 
functions  include  power-fail  (impend¬ 
ing),  Halt  mode  (console  microcode 
control),  refresh  interrupt,  event  (or 
line  time  clock)  interrupt,  and  external 
interrupts. 

intorrupt  control  routino  —  A  routine  en¬ 
tered  when  an  interrupt  occurs  that  pro¬ 
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vides  for  such  details  as  the  storage  of 
the  working  details  of  the  interrupted 
program,  an  analysis  of  the  interrupt  to 
decide  on  the  necessary  action,  and  the 
return  of  control  to  the  interrupted  pro¬ 
gram. 

intorrupt,  count-xoro  —  An  interrupt  level 
that  is  triggered  when  an  associated 
(clock)  counter  pulse  interrupt  has  pro¬ 
duced  a  zero  result  in  a  clock  counter. 

intorrupt,  cyclod  —  The  change  (by  se¬ 
quence  or  specific  operation  cvclc)  of 
control  to  the  next  or  a  specific  function 
in  a  predetermined  manner  or  order. 

intorrupt,  ditablod  —  See  interrupt,  armed. 

intorrupt,  disarmod  —  See  interrupt, 
armed. 

intorrupt-drivon  trantfors  —  Interrupts 
allow  various  processors  to  continue  a 
programmed  operation  (sometimes 
called  a  background  program)  without 
waiting  for  a  device  to  become  ready  to 
transfer  data.  When  the  device  does  be¬ 
come  ready,  it  interrupts  the  processor 
background  program  execution  and 
causes  execution  of  a  device  interrupt 
service  routine.  After  the  service  rou¬ 
tine  of  the  device  has  been  executed,  the 
background  program  is  restored  and 
program  execution  resumes  at  the  point 
where  it  was  interrupted. 

intarrupt,  axtarnal,  inhibit  —  The  bit,  in 
the  program  status  double-word,  that 
indicates  whether  (if  1)  or  not  (if  0)  all 
external  interrupts  are  inhibited. 

intarrupt,  axtarnal-tignal  —  This  facility 
allows  signals  from  external  equipment 
to  interrupt  the  program  and  initiate  a 
subroutine  that  services  the  equipment 
issuing  the  signal.  Operations  using  this 
facility  speed  the  transfer  of  the  data 
and  control  information  between  the 
computer  and  peripheral  equipment  by 
allowing  conditions  in  the  equipment  to 
initiate  a  transfer  of  program  control  to 
a  subroutine  that  enacts  a  transfer, 
rather  than  waiting  for  the  main  routine 
to  sample  the  condition  and  initiate  the 
subroutine. 

intarrupt  faadbock  signal  —  A  steady  sig¬ 
nal,  indicating  that  an  interrupt  signal 
has  advanced  its  associated  interrupt 
level  to  the  waiting  or  active  state;  tne 
signal  is  dropped  when  the  interrupt 
level  is  reset  to  the  disarmed  or  the 
armed  state. 

intarrupt  hondling  —  When  an  interrupt 

occurs,  the  control  program  saves  the 


intorrupt  idontiflcation 


interrupt  ori«iit«d 


interrupted  program’s  registers  and  sta¬ 
tus,  and  routes  control  to  routines  that 
handle  the  interrupt  cause.  When  the 
interrupt  is  handled,  the  original  pro¬ 
gram’s  registers  and  status  are  restored, 
and  control  is  restored  so  that  the  origi¬ 
nal  program  continues  as  if  no  interrupt 
had  taken  place. 

interrupt  identification  —  Various  i/o  in¬ 
terruptions  are  caused  by  an  i/o  unit 
ending  an  operation  or  otnerwise  need¬ 
ing  attention.  Identifications  of  the  de¬ 
vice  and  channel  causing  the  interrup¬ 
tion  are  often  stored  in  the  old  Program 
Status  Word  (PSW).  In  addition,  the  sta¬ 
tus  of  the  device  and  channel  is  stored 
in  a  fixed  location. 

interrupt  indicators,  input/output  —  See  in¬ 
put/output  interrupt  indicators. 

interrupt,  input/output,  inhibit  —  The  bit, 
in  the  program  status  double-word,  that 
indicates  whether  (if  1)  or  not  (if  0)  all 
internal  interrupts  of  the  i/o  group  are 
inhibited. 

interruption  —  A  brief  curtailing  or  sus¬ 
pension  of  operations  or  its  seouence  of 
instructions,  usually  followea  by  the 
start  of  another  sequence  or  a  revision 
to  the  one  stopped.  Examples  are  the 
stops  in  priority  processing. 

interrupt,  i/o  parity  —  Each  time  control  is 
given  to  the  monitor  the  i/o  parity  trap 
is  armed  and  the  interrupt  location  is 
patched  with  an  instruction.  When  an 
i/o  parity  occurs  the  computer  halts  to 
the  instruction  at  which  the  parity  oc¬ 
curred  with  the  console  i/o  parity  indi¬ 
cator  light  on. 

interrupt  latency  —  Refers  to  the  delay  be¬ 
tween  an  interrupt  request  and  ac¬ 
knowledgement  oi  the  request. 

interrupt  linkage  —  Refers  to  the  tech¬ 
nique  which  causes  the  computer  to 
switch  to  (and  then  return  from)  the  “in¬ 
terrupt  handling”  portions  of  the  pro¬ 
gram  as  various  interrupts  occur. 

interrupt  logging  —  The  logging  or  listing 
of  interrupts  during  program  testing,  or 
when  a  system  is  being  monitored,  so 
that  possible  program  errors  caused  by 
interrupts  may  be  classified  and  cor¬ 
rected. 

interrupt  log  word  —  The  setting  of  bits 
into  an  interrupt  log  record  which  indi¬ 
cates  the  number  and  type  of  interrupts 
that  occur  during  the  running  of  each 
segment  of  a  program.  The  output  is  on 
a  medium  such  as  tape  for  analysis. 


interrupt  mask  —  Some  of  the  program  in¬ 
terruptions,  all  external  interruptions, 
and  all  i/o  interruptions  can  be  masked 
(ignored);  when  this  is  done,  the  exter¬ 
nal  and  i/o  interruptions  are  held  pend¬ 
ing  and  taken  at  a  later  time  (governed 
by  the  control  program). 

interrupt,  master-control  —  A  signal  gener¬ 
ated  by  an  input/output  device,  or  by  an 
operator’s  error,  or  by  request  of  the 
processor  for  more  clata  or  program 
segments,  or  the  like,  which  permits  the 
master  control  program  to  control  the 
computer  system. 

interrupt,  microcomputer  —  Interrupts  are 
asynchronous  events  typically  triggered 
by  peripherals  needing  attention  from 
the  CPU.  On  some  Ib-oit  microcomput¬ 
ers,  there  are  three  interrupts:  non¬ 
maskable  interrupt  (NMI),  nonvectored 
interrupt  (NVI),  vectored  interrupts 
(VI),  and  five  traps  (system  call,  illegal 
instruction,  privilegea  i/o  instruction, 
other  privileged  instructions,  and  the 
segmentation  trap). 

intorrupt  modulo  —  In  some  systems,  a 
specific  device  acts  as  the  monitor  for  a 
number  of  priority-designated  field 
contacts  and  immediately  notifies  the 
computer  when  any  of  these  external 
priority  requests  have  been  generated. 
This  assures  servicing  of  urgent  inter¬ 
rupt  requests  on  the  oasis  of  program¬ 
mer-assigned  priorities  when  requests 
occur  simultaneously. 

Inforrupt,  not-buty  —  When  an  external 
device  recognizes  its  address  and  is  not 
busy,  it  sends  a  response  on  the  not- 
busy  line  to  the  computer.  If  no  such 
response  is  received,  the  processor  will 
assume  that  the  addressed  device  is 
busy.  The  processor  will  send  a  start  sig¬ 
nal  only  it  a  not-busy  response  is  re¬ 
ceived.  If  a  device  is  disconnected,  it  will 
appear  as  busy  to  the  computer  (some 
computers). 

intarrupt,  oparator  —  The  operator  inter¬ 
rupt  trap  is  armed  and  the  fixed  inter¬ 
rupt  location  is  patched  each  time  the 
monitor  receives  control.  When  an  op¬ 
erator  interrupt  occurs,  control  is  given 
to  a  routine  in  the  monitor.  This  routine 
signifies  to  the  operator  the  type-in  is 
desired  by  ringing  the  bell,  returning 
the  carriage,  and  typing. 

intarrupt  oriantad^ — Some  programs  are 
not  encumbered  with  instructions  that 
check  system  components  for  status  or 
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service.  Interrupt  signals  are  generated 
by  processors  as  well  as  all  i/o  devices, 
interrupt,  ov«md«  —  An  optional  group  of 
ower  on/off  interrupts  which  have  the 
ighest  priority  and  which  cannot  be 
disabled  or  disarmed, 
interrupt  (p«riph«ral)  —  The  stop  result¬ 
ing  from  the  signal  of  readiness  for  or 
completion  of  a  task  by  a  peripheral  de¬ 
vice. 

interrupt,  pewtr-foil  —  Only  a  priority  in¬ 
terrupt  can  interrupt  a  nonpriority  in¬ 
terrupt  routine.  Power  fail  is  the  highest 
priority  interrupt  and  may  interrupt  any 
other  program  or  interrupt  routine  as 
long  as  the  power-fail  interrupt  trap  is 
armed. 

int«rrupt  priority  tyttom  —  Using  various 
priority  interrupt  systems,  each  class  of 
interrupts  is  assigned  a  priority,  where 
interrupts  of  a  given  class  inhibit  all  in¬ 
terrupts  of  lower  priorities  until  the 
higher  priority  interrupt  is  completely 
rocessed.  However,  an  interrupt  of 
igher  priority  can  interrupt  an  inter¬ 
rupt  of  lower  priority  before  it  is  com¬ 
pletely  processed. 

intomipt  priority  toblo  —  When  a  com¬ 
puter  does  not  have  a  fully  automatic 
interrupt  handling  capability  a  table  is 
set  up  that  lists  the  priority  sequence  of 
handling  and  testing  interrupts, 
intorrupt  procotting,  timo  fhoring  — 
See  time  sharing,  interrupt  processing, 
intorrupt,  procottor-dopondont  —  An  ex¬ 
ample  of  a  processor-dependent  inter¬ 
rupt  condition  is  the  “presence  bit  con¬ 
dition”  caused  by  a  program  being 
executed  on  a  processor  that  is  execut¬ 
ing  an  operand  call  which  addresses  a 
descriptor  with  a  presence  bit  of  zero, 
intorrupt,  procottor-orror  —  If  a  word  ac¬ 
cessed  in  any  part  of  the  svstem  is  found 
to  contain  incorrect  check  bits,  or  if  an 
error  occurs  in  the  addressing  of  a 
memory  location,  processor-error  inter¬ 
rupt  occurs. 

intorrupt,  procottor-indopondont  ~  An  ex¬ 
ample  of  a  processor-ind^endent  in¬ 
terrupt  condition  is  an  i/o  finished  con¬ 
dition  caused  by  the  i/o  hardware  when 
an  i/o  operation  has  been  completed, 
intorrupt,  progrom-orror  —  Program  inter¬ 
rupts  occur  because  of  programmer  er¬ 
rors  such  as  an  invalid  operation, 
intorrupt  program,  i/o  —  The  interrupt- 
program  control  approach  requires  a 
smaller  i/o  overhead  than  that  of  pro- 
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grammed  transfer.  The  i/o  devices  can 
signal  the  microprocessor  by  an  inter¬ 
rupt  whenever  they  arc  ready  to  trans¬ 
mit  or  receive  information.  When  infor¬ 
mation  is  received  and  identified,  the 
microprocessor  interrupts  its  normal 
program,  stores  its  state  and  jumps  to  a 
subroutine  that  allows  it  to  perform  the 
transfer  operation.  Once  the  interrupt 
has  been  serviced,  the  microprocessor 
returns  to  the  state  at  which  it  was  inter¬ 
rupted  or  some  other  predetermined 
state,  and  it  resumes  its  normal  opera¬ 
tion. 

intarrupt  program  timo-out  —  Some  sys¬ 
tems  permit  the  user  to  set  a  limit  on  the 
lengtn  of  time  the  interrupt  system  may 
be  inhibited  (selectable  by  jumpers 
from  20  to  640  microseconds).  If  a  pro¬ 
gram  or  a  system  fault  inhibits  inter¬ 
rupts  beyond  the  limit,  a  noninhibitable 
interrupt  is  generated  for  corrective 
rocedures.  All  features  on  a  Memory 
arity  and  Protect  (MPP)  option  can  be 
independently  enabled, 
intorrupt  roquost  signal  —  Refers  to  sig¬ 
nals  to  the  computer  that  temporarily 
suspend  the  normal  sequence  of  a  rou¬ 
tine  and  transfer  control  to  a  special 
routine.  Operation  can  be  resumed 
from  this  point  later.  Ability  to  handle 
interrupts  is  very  useful  in  communica¬ 
tion  and  debugging  where  it  allows  the 
microprocessor  to  use  breakpoints  and 
to  service  many  channels, 
intorrupt  rosponto  timo  —  The  elapsed 
time  between  interrupt  and  the  start  of 
the  interrupt-handling  subroutine  is 
called  the  “response  time.”  The  differ¬ 
ence  between  tne  total  time  elapsed  and 
the  actual  execution  time  is  referred  to 
as  the  “overhead.”  Both  times  should 
be  kept  as  low  as  possible, 
intorrupt  routino  —  A  program  that  per¬ 
forms  interrupt  action  to  coordinate  the 
timing  i/o  with  processing, 
intorrupt  routino,  tapo-drivor  —  See  tape- 
driver  interrupt  routine, 
intorrupts  ond  control  logic  —  The  syn¬ 
chronization  of  input/output  activities 
and  responses  to  real-time  situations  is 
accomplished  through  interrupts.  The 
interrupt  is  a  control  signal  that  may  be 
received  from  a  peripneral  subsystem 
(external  interrupt)  or  from  the  control 
section  of  the  central  processor.  Each 
interrupt  has  a  unique  fixed  address  in 
central  store.  These  interrupt  locations 
are  programmed  to  enter  interrupt  re- 
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sponse  subroutines  in  the  executive  sys¬ 
tem. 

intarrupts,  automotic  chock  —  Input/out¬ 
put  interrupts  occur  upon  successful 
completion  of  an  input/outpul  opera¬ 
tion,  if  a  programmer  has  specified  an 
input/output  operation  incorrectly,  or  if 
a  machine  malfunction  (such  as  a  parity 
error)  occurrs  in  the  path  to  or  from  the 
input/output  device.  These  interrupts 
permit  an  automatic  check  of  the  status 
of  the  operation  and  of  any  errors  that 
may  have  occurred,  and  initiation  of  an 
error-recovery  procedure  when  practi¬ 
cal.  In  the  event  of  intermittent  errors, 
statistics  can  be  kept  and  logged  out  be¬ 
tween  jobs.  This  automatic  checking  as 
provided  by  the  “interrupt”  technique 
makes  for  highly  efficient  and  accurate 
programming. 

intarrupt,  tcannar  —  External  devices  are 
continuously  scanned  for  interrupt  re¬ 
quests.  A  scanner  counts  through  the 
nonpriority  external-device  addresses 
sequentially,  asking  if  the  addressed  de¬ 
vice  is  requesting  an  interrupt.  When  an 
interrupt  reouest  is  found,  the  scanner 
will  stop  at  tnat  address  and  attempt  to 
interrupt  the  computer  program.  This 
feature  (ED  interrupt)  is  the  important 
invention  which  is  the  basis  for  real-time 
computing  time  sharing. 

intarrupf  tcliamat,  tiina  sharing  —  See  time 
sharing,  interrupt  schemes. 

intarrupts,  arror  —  Special  interrupts  are 
provided  in  response  to  certain  error 
conditions  within  the  central  computer. 
These  may  come  as  a  result  of  a  pro¬ 
gramming  fault  (e.g.,  illegal  instruction, 
arithmetic  overflow),  a  store  fault  (par¬ 
ity  error)  or  an  executive  system  viola¬ 
tion  (attempt  to  leave  the  locked-in 
area,  or  violation  of  guard  mode). 
These  faults  have  special  interrupt  loca¬ 
tions  in  central  store  and  are  used  by  the 
executive  system  to  take  remedial  or  ter¬ 
minating  action  when  they  are  encoun¬ 
tered. 

intarrupf  sarvica  routin#  —  Refers  to  a  spe¬ 
cial  routine  or  program  designed  to 
properly  store  away  to  the  stack  the 
present  status  of  the  machine  in  order 
to  respond  to  an  interrupt  request,  per¬ 
form  the  real  work  required  by  the  inter¬ 
rupt,  restore  the  saved  status  of  the  ma¬ 
chine,  and  then  resume  the  operation  of 
the  interrupted  program. 

intarrupts,  axtamol  —  External  interrupts 
are  caused  by  either  an  external  device 
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requiring  attention  (such  as  a  signal 
from  a  communications  device),  console 
switching,  or  by  the  timer  going  to  zero. 

intarrupf  signal  —  One  of  the  more  power¬ 
ful  control  signals  governing  the  input- 
/output  operations  of  the  central  com¬ 
puter  and  the  peripheral  subsystems  is 
the  interrupt  signal.  This  signal  is  used 
to  demand  the  immediate  attention  of 
the  central  computer.  It  causes  program 
control  to  be  switched  to  a  special  ad¬ 
dress  connected  with  the  event  or  cir¬ 
cumstances  that  initiated  the  interrupt. 
Interrupts  from  external  sources  serve 
primarily  to  synchronize  the  computer 
program  with  the  status  of  the  suosys- 
tem  units,  and  to  indicate  error  condi¬ 
tions  occurring  within  the  peripheral 
subsystems.  Internal  interrupts  syn¬ 
chronize  the  computer  program  with 
the  termination  oi  input/output  trans¬ 
fers. 

intarrupts,  intamal  and  axtarnal  —  An  in¬ 
terrupt  is  a  special  control  signal  which 
diverts  the  “attention”  of  the  computer 
to  “consider”  an  extraordinary  event  or 
set  of  circumstances;  that  is,  it  causes 
program  control  to  be  transferred  to  a 
special  subordinate  which  corresponds 
to  the  “stimulus.”  Many  levels  of  con¬ 
trol  can  be  exercised  by  the  numerous 
forms  of  interrupts  provided.  The  inter¬ 
rupts  from  external  sources  serve  pri¬ 
marily  to  synchronize  the  computer 
program  with  the  readiness  of  periph¬ 
eral  devices,  including  other  computers, 
to  transmit  or  receive  data.  Internal  in¬ 
terrupts  serve  primarily  to  synchronize 
the  computer  program  with  the  termi¬ 
nation  of  input/output  transfers  and  to 
signal  the  occurrence  of  an  error.  An 
interrupt  causes  the  next  instruction  to 
be  procured  from  a  fixed  address  corre¬ 
sponding  to  the  interrupt  source.  This 
fixed  address  serves  as  a  subroutine  en¬ 
trance  by  containing  a  return  jump  in¬ 
struction. 

intarrupts,  machina  —  Machine  interrupts 
occur  because  of  a  malfunction  in  the 
processor.  For  these  interrupts,  the  con¬ 
trol  program  may  call  in  machine  diag¬ 
nostic  routines  from  the  system  library. 
The  current  program  may  either  be 
ended  with  an  abnormal  end-of-pro- 
gram  or  restarted  after  the  diagnostic 
routines  have  been  executed,  and  the 
results  stored  for  later  analysis. 

intarrupts,  machino-chack  —  Machine- 
check  interrupts  are  caused  by  the  ma¬ 
chine-checking  circuits  detecting  a  ma- 
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chine  error.  The  system  is  automatically 
switched  to  a  diagnostic  procedure. 

intorrupti,  multiprogramming  »  Some 
computers  are  equipped  with  a  set  of 
control  signals  whicn  are  referred  to  as 
interrupts.  Whenever  certain  conditions 
exist,  a  control  signal  will  direct  the  cen¬ 
tral  computer  to  execute  the  word  (in¬ 
struction)  at  a  specified  address  in  cen¬ 
tral  store.  Each  interrupt  is  activated  by 
unique  conditions  and  directs  the  com¬ 
puter  to  a  correspondingly  unique  ad¬ 
dress  in  central  store.  Tne  occurrence 
of  an  interrupt  terminates  guard  mode, 
program  loct-in,  and  central-store  ad¬ 
dress  assignments. 

inturrupft,  optional  —  See  optional  priority 
interrupts. 

Intorrupti,  optional  priority  —  See  optional 
priority  interrupts. 

intorruptSr  procottor  —  See  processor  in¬ 
terrupt. 

intorrupts,  ttondord  —  Various  events  can 
lead  to  a  program  interrupt.  Each  inter¬ 
rupt  is  to  a  unique  fixea  memory  ad¬ 
dress  which  is  associated  with  the  event 
that  caused  it.  Each  external  device  has 
an  interrupt  address  which  is  equal  to  its 
external-device  address.  An  externa! 
device  may  have  more  than  one  inter¬ 
rupt  event,  and  each  event  may  have  its 
own  interrupt  address.  Interrupts  may 
occur  only  at  the  end  of  program  in¬ 
structions.  It  is  important  to  the  pro¬ 
grammer  that  each  type  of  interrmjt  re¬ 
sults  in  transfer  of  control  to  a  different 
memory  address.  This  makes  it  un¬ 
necessary  for  the  program  to  scan  inter¬ 
rupt  events  to  see  what  has  happened.  A 
subroutine  for  each  interrupt  event  may 
be  in  memory. 

inforrupts,  suporvitor  —  See  supervisor  in¬ 
terrupts. 

inforrupftr  tuporvitor-coll  —  Supervisor- 
call  interrupts  are  caused  by  the  pro¬ 
gram  issuing  an  instruction  to  turn  over 
control  to  the  supervisor  (the  operating 
system).  The  exact  cause  for  the  call  is 
snown  in  the  old  PSW  (program  status 
word)  (some  computers). 

intomipft,  tystom-coll  System-call  in¬ 
terrupts  are  programmed  requests  from 
a  processing  program  to  the  control 
program  for  some  action,  such  as  initia¬ 
tion  of  an  i/o  operation. 

intorrupf  systom  —  Some  processors  fea¬ 
ture  an  interrupt  system  in  which  an  in¬ 
terrupt  source,  whether  internal  or  ex- 
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ternal,  meets  automatic  and  immediate 
response.  The  interrupt  source  is  prop¬ 
erly  identified,  and  a  change  in  program 
sequence  to  service  the  interruption  is 
automatically  executed. 

intomipt,  trappod  pragram  —  Events  can 
cause  the  program  of  the  computer  to 
be  interruptecf:  ( 1 )  memory  parity  error, 
(2)  add  overflow,  (3)  programmed  i/o 
channel,  (4)  operator,  (5)  external  de¬ 
vice,  (6)  multilevel  priority  interrupts, 
and  (7)  power  failure.  An  interrupt  trap 
associated  with  each  event  may  be  set 
under  program  control  to  either  re¬ 
spond  when  the  event  occurs  or  to  ig¬ 
nore  it. 

intorrupt  triggor  signal  —  A  signal  that  is 
generated,  either  internal  or  external  to 
the  CPU,  to  interrupt  the  normal  se¬ 
quence  of  events  in  tne  central  proces¬ 
sor. 

intorrupt  voctor  —  Refers  to  a  two  memory 
location  identification  assigned  to  an  in¬ 
terrupting  device.  It  contains  the  start¬ 
ing  address  and  the  processor  status 
word  for  its  service  routine. 

intorrupt  voctoring  —  Handling  interrupts 
in  some  systems  is  a  problem  of  soft¬ 
ware  polling.  A  polling  sequence  usu¬ 
ally  has  a  corresponding  program.  Such 
a  polling  approach  is  usually  the  lowest 
cost  alternative  for  identifying  inter¬ 
rupts,  but  may  in  some  instances  be  loo 
slow.  For  many  applications,  hardware 
may  be  added  to  the  system  to  achieve 
priority  encoding  of  the  various  inter¬ 
rupt  requests.  The  encoded  value  of  the 
interrupt  request  can  then  be  used  as  a 
system  address  to  transfer  control  to  the 
appropriate  response  routine.  This  is 
referred  to  as  “interrupt  vectoring.” 

intorsoction  —  1 .  The  Boolean  operator 
that  gives  a  truth  table  value  of  true  only 
when  both  of  the  variables  connected  by 
the  logical  operator  are  true.  2.  A  logical 
operator  that  has  the  properly  that  if  P 
is  a  statement  and  (4  is  a  statement, 
when  P  AND  Q  are  true,  both  state¬ 
ments  are  true,  and  false  if  either  is  false 
or  both  are  false.  Truth  is  normally  ex¬ 
pressed  by  the  value  1;  falsity  by  Q.  3. 
The  logical  operation  which  makes  use 
of  the  AND  operator  or  logical  product. 

intorsoction  goto  —  Same  as  gate,  AND. 

intorvol,  significant  —  A  time  interval  dur¬ 
ing  whicTi  a  given  significant  condition 
according  to  the  code  and  the  signal  to 
be  transmitted  is,  or  should  be,  trans¬ 
mitted. 
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intervol  — With  the  interval  timer, 
the  control  program  provides  the  facil¬ 
ity  to  keep  track  of  time  of  day  and  to 
interrupt  periodically  as  required.  More 
than  one  interval  can  be  controlled  at 
once.  For  example,  a  five-second  inter¬ 
val  between  successive  polling  of  a  tele¬ 
processing  line  can  be  specified,  and  at 
the  same  time  a  two-minute  limit  on  the 
duration  of  a  new  program  undergoing 
test  can  be  in  effect. 

interval,  —  The  determination 

of  the  interval  during  machine  opera¬ 
tion  when  output  data  is  available  for  an 
output  operation,  i.e.,  the  net  time  ex¬ 
clusive  of  transmission  which  it  takes  to 
perform  an  output  operation  such  as 
printing  or  writing  on  tape. 

intorval,  unit  —  In  a  system  using  an 
equal-length  code,  or  in  a  system  using 
an  isochronous  modulation,  the  inter¬ 
vals  of  time,  such  as  the  theoretical  du¬ 
ration  of  the  significant  intervals  of  a 
telegraph  modulation  (or  restitution), 
are  whole  multiples  of  this  interval. 

infurvunfion  button  —  See  button,  emer¬ 
gency. 

intorvontion  twitch  —  See  button,  emer¬ 
gency. 

intorword  gap  —  See  gap,  interword. 

intorword  tpaco  «  Same  as  gap,  interword. 

introtpoctivo  program  —  A  self-monitor¬ 
ing  program. 

invortion  —  1 .  The  operation  of  taking  the 
reciprocal  of  a  value,  that  is,  unity  di¬ 
vided  by  the  value.  2.  In  Boolean  opera¬ 
tions,  it  is  the  same  as  NOT. 

invort  —  To  change  any  logical,  mathe¬ 
matical,  or  two-state  value  to  its  direct 
opposite  state. 

invortod  m#  —  See  file,  inverted. 

invortor  —  Same  as  gate,  NOT. 

invigilator  —  This  type  of  equipment  is 
used  to  discern  whether  some  pre¬ 
scribed  condition  is  present,  usually 
within  a  predeterminea  time  period.  It 
is  often  connected  to  a  control  unit,  as 
in  process  control  equipment,  to  give  an 
alarm  if  the  response  time  of  some  ma¬ 
chinery  or  process  has  been  exceeded 
or  interrupted. 

i/o  —  The  abbreviation  for  input/output. 

i/o  buffor  —  Permits  data-word  transfers 
to  and  from  memory  to  proceed  without 
main  program  attention.  May  be  pro¬ 
grammed  so  that  when  i/o  transfer  is 


i/o  communications  modos 

complete,  the  computer  generates  an 
internal  interrupt. 

i/o  bus  iinos  —  Parallel  lines  and  control 
logic  are  referred  to  collectively  as  the 
i/o  bus.  They  transfer  information  be¬ 
tween  microprocessor  and  i/o  devices. 
The  bus  contains  three  types  of  lines: 
data,  device  address,  ana  command. 
Data  lines  consist  either  of  one  bidirec¬ 
tional  set  or  two  unidirectional  sets.  In 
the  latter  case,  one  set  is  used  exclu¬ 
sively  for  inputting  of  data  to  the  CPU 
and  the  other  for  outputting  of  data.  In 
most  cases  the  width  of  the  bus — num¬ 
ber  of  lines— equals  the  word  length  of 
the  microprocessor. 

i/o  bus  structuras  —  The  i/o  bus  struc¬ 
tures  employ  several  schemes.  A  radial 
system  is  one  of  the  simplest,  but  it  limr 
its  the  number  of  i/o  units.  A  party-line 
system  reduces  the  number  of  lines 
needed  for  a  distributed  system.  The 
latter  system  also  comes  in  a  daisy-chain 
version,  which  connects  devices  serially. 

{oc  —  Abbreviation  for  input/output  con¬ 
troller. 

I/o  cabla  —  A  wire  bus  or  trunk  connect¬ 
ing  the  various  input  or  output  devices 
to  the  computer. 

I/o  cabling  —  Some  systems  have  card 
frames  (stand-alone  or  in  the  packaged 
mini  or  microcomputer)  that  can  be 
chained  together  via  a  variable  16-line 
(or  more)  flat  ribbon  i/o  bus  cable, 
often  up  to  100  feet.  Fifty-line  ribbon 
cables  are  available  to  connect  control¬ 
ler  cards  to  free-standing  devices.  Gen¬ 
erally  no  wire  wrapping  is  required, 
since  card  frame  chaining  and  device  ca¬ 
bling  is  often  done  with  simple  plug-in 
connectors.  The  result  is  convenient, 
reliable  and  economical  cabling  for  i/o. 

I/a  channal  —  A  central  computer  and  its 
connected  terminals  use  the  data  com¬ 
munications  network  to  interchange  in¬ 
formation.  The  general  facility  of  a  com- 
uter  for  transferring  information 
etween  itself  and  the  outside  world  is 
its  input/output  (i/o)  channel.  Particu¬ 
lar  devices  are  connected  with  a  hard¬ 
ware  interface.  In  the  case  of  a  com¬ 
munications  line,  the  modem 
terminating  the  line  must  be  interfaced 
with  the  CPU. 

i/o  communicationt  modot  —  Some  de¬ 
vices  have  been  designed  to  satisfy  a 
wide  variety  of  input/output  require¬ 
ments  by  providing  three  modes  of  i/o 
operation:  synchronous  i/o — process- 
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ing  is  suspended  until  the  completion  of 
the  i/o  event;  asynchronous  i/o — ^an  i/o 
event  is  started,  processing  continues 
until  a  user-defined  point  is  reached, 
and  processing  is  then  suspended  until 
the  i/o  event  is  completed;  event-driven 
i/o — an  i/o  event  is  started,  processing 
continues  until  the  i/o  event  completes, 
and  processing  is  then  interrupted  to 
service  the  completed  i/o  event. 

I/o  concurrent  —  Pertaining  to  terminals 
that  are  capable  of  performing  i/o  tasks 
such  as  communications  to  the  host 
computer,  printing,  and  file  manage¬ 
ment  without  halting  ongoing  data 
entry  operation. 

i/o  control  toquonco,  iinglo  chip  systoms 

—  On  some  systems  the  input-output 
control  sequence  can  be  summed  as  fol¬ 
lows:  bus  request  from  the  microproces¬ 
sor;  request  granted  or  denied — if  de¬ 
nied,  bus  request  remains  active  until 
bus  request  is  granted;  address  and  ad¬ 
dress-valid  strobe  from  the  micro¬ 
processor;  data  valid  and  inputted  or 
outputted,  as  required. 

iocs  —  An  abbreviation  for  input/output 
control  system. 

i/o  oquipmont  —  Equipment  of  the  pe¬ 
ripheral  nature  which  has  a  primary  pur¬ 
pose  of  feeding  input  to  the  computer 
and  taking  output  from  the  computer. 

i/o  hardware,  singlo  chip  systom  —  On 

some  low-cost  systems  i/o  hardware  has 
the  following  characteristics:  separate 
serial-data  input  and  output  ports,  two 
sense  inputs,  direct  interfacing  to  stan¬ 
dard  memory  parts,  direct  interfacing  to 
CMOS  logic  and  memory,  as  examples. 

i/o  instruction  —  Generally  an  instruction 
that  results  in  information  being  input¬ 
ted  or  outputted  to  or  from  a  CPU. 

i/o  Intorfaco  —  Types  of  circuit  modules 
that  adapt  the  signal  requirements  of 
external  equipment  to  those  of  a  com¬ 
puter  and  vice  versa. 

i/o  intorfoco  control  modulo  —  These  mi- 
pocircuit  modules  handle  all  computer 
inputs  and  outputs,  with  the  number 
and  type  determined  by  system  applica¬ 
tions  and  the  peripheral  equipment 
used.  There  is  also  provision  to  directly 
connect  an  i/o  interface  with  a  memory 
module,  under  program  control,  to 
allow  an  efficient  method  of  resolving 
conflicts  in  memory  access. 

i/o  intorrupt  (programmed  l/o  bus)  — 

Some  systems  provide  such  interrupts 
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tor  real  time  clock,  TTY  ready,  operator 
interrupt,  and  external  i/o  (unlimited 
number). 

i/o  line,  dedicated  —  Processors  with 
dedicated  i/o  lines  usually  have  special 
instructions  for  manipulating  bits,  set¬ 
ting  mask  codes  and  even  performing 
operations  directly  on  the  bits  in  the 
port.  General-purpose  processors  usu¬ 
ally  don’t  have  any  i/o  port  lines,  but 
there  are  many  specially  designed  sup¬ 
port  circuits  available  to  provide  both 
serial  and  parallel  i/o  ports. 

I/o  modulus,  serial  and  parallel  —  Serial 
and  parallel  i/o  modules  are  generally 
available  for  interfacing  various  proces¬ 
sor  buses  with  externm  devices.  These 
modules  simplify  connection  to  periph¬ 
erals  when  and  if  required,  and  also  fa¬ 
cilitate  assembly  of  prototype  systems 
without  penalizing  later  development  of 
customized  interlaces. 

iop  (input/output  processor)  —  A  unit  that 
handles  normal  data  input/output  con¬ 
trol  and  sequencing. 

I/o  port  —  Refers  to  a  connection  to  a 
CPU  that  is  designed  and  configured  for 
provision  of  data  paths  between  the 
CPU  and  the  external  devices,  such  as 
keyboards,  displays,  readers,  etc.  An  i/o 
port  of  a  microprocessor  may  be  an 
input  port  or  an  output  port,  or  it  may 
be  bicfirectional. 

lor  —  Abbreviation  for  input/output  reg¬ 
ister. 

l/o  routines,  random-access  —  Direct,  se¬ 
rial,  and  random  processing  of  drum 
and  disk  files  are  provided  by  these  rou¬ 
tines.  Macroinstructions  are  available  to 
direct  the  input/output  functions. 

IPC  —  Abbreviation  for  industrial  process 
control. 

IPL  —  1 .  Abbreviation  for  Information 
Processing  Language.  2.  Abbreviation 
for  Initial  Program  Loader  or  Initialize 
Program  Load.  This  is  the  initialization 
routine  used  in  various  intelligent  con¬ 
trollers  and  some  computers. 

IPL  (Initial  Program  Load)  PROM  — 

On  some  systems  several  optional  auto¬ 
load  PROMs  are  offered.  Some  are  a 
combined  256-word  PROM  for  TTY/ 
PTR/CR/floppy  disk/moving  head 
disk/head  per  track  disk.  T^is  IPL 
PROM  mounts  on  the  system  console 
interface  module  which  contains  a  small 
switch  to  select  the  desired  autoload 
routine. 


m  PROM  routiii«i 


IPL  PROM  routines  —  Initial  Program 
Load  PROM  routines  are  bootstrap 
loaders  so  the  first  block  of  data  whicn 
the  user  puts  on  his  or  her  autoload 
media  is  tne  standard  loader,  which  the 
IPL  PROM  loads  into  RAM  on  one 
manufacturer’s  system  console  interface 
module.  The  loader  then  proceeds  to 
load  the  full  program. 

IR  —  Refers  to  the  instruction  register  that 
holds  the  current  instruction  being  de¬ 
coded  and  executed  by  the  central 
processor  control  section. 

IRL  —  Abbreviation  for  information  re¬ 
trieval  language. 

irregularity  tfroko-aiiga  —  A  term  used  in 
optical  character  recognition  referring 
to  the  deviation  of  any  point  on  the  edge 
of  a  character  from  its  stroke  edge. 

ISAM  —  Abbreviation  for  Indexed  Se¬ 
quential  Access  Method.  In  sequentially 
retrieving  indexed  records,  the  order  of 
record  processing  depends  on  the  col¬ 
lating  sequence  oT  key  values  within  the 
index  (primary  or  alternate)  being  used 
for  access.  One  system  simply  reads  one 
record  via  the  first  key  in  the  index, 
turns  the  corresponding  data  over  to 
the  application  program,  then  reads  the 
next  record  via  the  next  key  in  the 
index,  and  so  on.  Thus,  sequential  ac¬ 
cess  is  provided,  even  though  the  sys¬ 
tem  is  accessing  the  data  in  a  physically 
random  order.  This  method  of  retrieval 
is  commonly  called  the  indexed  sequen¬ 
tial  access  method  (ISAM). 

itochronout  —  Having  a  regular  peri¬ 
odicity. 

isochronaus  modulotion  (or  rattitution) 

—  Modulation  (or  restitution)  in  which 
the  time  interval  separating  any  two  sig¬ 
nificant  instants  is  tWoretically  equal  to 
the  unit  interval  or  to  a  multiple  of  the 
unit  interval. 

ISO  (Intomotional  Standards  Organixa- 
tlon)  coda  —  Codes  authorized  by  the 
ISO  to  represent  alphabetic,  numeric, 
and  special  characters. 

itam  — ^  1 .  A  field  or  set  of  fields  holding 
related  data  or  information  that  con¬ 
cerns  an  individual  object,  event,  trans¬ 
action,  or  operation.  2.  The  word  is 
used  in  a  similar  sense  to  the  word  file 
and  means  each  of  the  unit  organiza¬ 
tions  of  information  of  which  the  file  is 
comprised.  3.  Consecutive  fields  can  be 
combined  to  form  a  larger  unit  of  infor¬ 
mation  called  an  item.  Grouping  fields 


to  form  an  item  simplifies  the  manipula¬ 
tion  of  related  data  fields,  and  mini¬ 
mizes  the  number  of  instruction  execu¬ 
tions  required  to  move  consecutive 
fields  within  the  main  memory. 

itam,  addition  —  An  item  that  is  to  be 
added  at  a  specific  place  to  an  already 
established  nle.  Addition  master  item 
would  be  the  proper  term  if  the  file  is  a 
master  file. 

itom  advanco  —  A  technique  in  the  group¬ 
ing  of  records  for  operating  successively 
on  different  records  in  storage. 

itom,  data  —  Sometimes  called  a  datum.  A 
specific  member  of  a  data  set  denoted 
by  a  data  element,  for  instance,  Monday, 
the  name  of  a  specific  member  of  the  set 
of  the  days  of  a  week.  The  week  is  the 
data  element,  Monday  the  data  item, 
and  05  could  be  the  data  code. 

itom  dotign  —  The  set  or  collection  of  rec¬ 
ords  or  fields  to  compose  an  item  as 
delineated,  or  the  sequence  in  which 
fields  are  to  be  recorded;  the  type  or 
group  of  characters  to  be  allocated  to 
each  field. 

itom,  olomontory  —  In  the  COBOL  sys¬ 
tem,  a  data  item  containing  no  subordi¬ 
nate  terms. 

itom,  lino  —  An  item  of  data,  in  data  proc¬ 
essing,  that  is  on  the  same  level  as  a 
given  set  of  items  for  a  eiven  application 
and  which  could  logically  be  printed  on 
the  same  line  on  a  printer  page,  for  in¬ 
stance,  stock  number,  item,  quantity, 
and  cost. 

itom  list,  first  —  Same  as  indication,  group. 

itom  soporotion  symbol  —  A  control  sym¬ 
bol  which  indicates  beginning  of  an 
item. 

itom  sizo —  1.  The  magnitude  of  an  item, 
usually  expressed  in  numbers  of  words, 
characters,  or  blocks.  2.  The  number  of 
characters  in  an  item. 

itorato  —  To  execute  successively  a  series 
of  instructions,  for  instance,  to  execute 
repeatedly  a  loop  in  a  routine  until  some 
condition  is  satisfied.  An  example  would 
be  to  square  each  value  of  N  from  one 
to  ten  and  accumulate  the  squared  val¬ 
ues  before  exiting  the  loop  and  continu¬ 
ing  with  the  program.  This  is  usually 
done  with  a  series  of  arithmetic  or  logi¬ 
cal  operations  on  a  digital  computer. 

ifarafion  —  LA  single  cycle  of  operations 
in  a  solution  algorithm  made  up  of  a 
number  of  such  cycles.  2.  The  technique 
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of  repeating  a  group  of  computer  in¬ 
structions.  3.  One  repetition  of  such  a 
group. 

iterative  —  Describing  a  procedure  or 
process  which  repeatedly  executes  a  se¬ 
ries  of  operations  until  some  condition 
is  satisfied.  An  iterative  procedure  can 
be  implemented  by  a  loop  in  a  routine. 

iterative  operation  —  The  standard,  usual, 
or  automatic  rgf)etition  of  the  solution, 
for  example,  of  a  set  of  equations  with 
successive  or  changed  combinations  of 
initial  conditions,  or  simply  the  use  of 


different  parameters  and  the  use  of  the 
same  computing  program. 

iterative  process  —  A  process  for  calculat¬ 
ing  a  desired  result  by  means  of  a  re¬ 
peating  cycle  of  operations  that  comes 
closer  and  closer  to  the  desired  result; 
e.g.,  the  arithmetical  square  root  of  N 
may  be  approximated  oy  an  iterative 
process  using  additions,  subtractions, 
and  divisions  only. 

Iverson  notation  —  A  special  set  of  sym¬ 
bols  developed  by  Dr.  Kenneth  Iverson 
to  describe  the  formal  structure  of  com¬ 
puter  languages.  Used  in  APL. 


J 


jack  panel  —  See  control  panel, 
jargon  —  A  vocabulary  used  by  a  specific 
group  of  people  but  not  generally  nor 
universally  accepted  in  fields  other  than 
the  one  in  whicn  it  originated.  The  jar¬ 
gon  of  the  computer  industry  is  col¬ 
loquially  known  as  computerese. 

JCL  —  Abbreviation  for  Job  Control  Lan¬ 
guage  (IBM).  A  system  which  interprets 
instructions  that  are  given  to  it  by  the 
user  and  then  processes  them  in  order 
to  tell  the  central  processor  what  to  do 
with  the  user’s  program.  Used  on  batch 
and  time  sharing  systems, 
jitter  —  1 .  Short-time  instability  of  a  sig¬ 
nal.  The  instability  may  be  in  either  am¬ 
plitude  or  phase,  or  both.  The  term  is 
applied  especially  to  signals  reproduced 
on  the  screen  of  a  cathode-ray  tube.  The 
term  “tracking  jitters”  is  used  to  de¬ 
scribe  minor  variations  in  the  pointing 
of  an  automatic-tracking  radar.  2.  The 
maximum  peak-to-peak  value  of  the 
timing  variations  in  synchronous  data 
expressed  as  a  percentage  of  the  ideal 
bit  period. 

job  control  language  —  Specifies  an  envi¬ 
ronment  in  which  a  job  is  to  be  run,  and 
optional  output  desired, 
job  control  program  —  A  program  that  is 
called  into  storage  to  prepare  each  job 
or  step  to  be  run.  Some  of  its  functions 
are  to  assign  i/o  devices  to  certain  sym¬ 
bolic  names  and  set  switches  for  pro¬ 
gram  use. 

job  control,  itackod  —  Under  sequential- 
stacked  job  control,  the  jobs  are  per- 

268 


formed  in  the  sequence  in  which  they 
are  received  by  the  system, 
job  control  statemonts  —  Individual  state¬ 
ments  used  to  direct  an  operating  sys¬ 
tem  in  its  functions,  as  contrasted  to  in¬ 
formation  needed  to  process  a  job  but 
not  intended  directly  for  the  operating 
system  itself. 

job  flow  control — Job  flow  control  in¬ 
cludes:  i/o  transition  between  jobs  and 
job  segments,  unit  assignments,  initial 
loading  and  initialization  when  the  com¬ 
puter  is  first  turned  on;  control  between 
jobs;  and  control  over  the  type  of  opera¬ 
tion  mode,  ranging  from  simple  stacked 
jobs  through  teleprocessing  systems 
performing  concurrent  operations, 
job  library  —  A  concatenation  of  user- 
identified  partitioned  data  sets  used  as 
the  primary  source  of  load  modules  for 
a  given  job. 

job  managoment  —  Relates  to  specific 
functions  that  are  performed  by  special 
programs  such  as  job  schedulers  or 
master  schedulers  in  tandem  or  combi¬ 
nation. 

job  managemont  procedure  —  A  proce¬ 
dure  to  provide  the  facilities  for  job  sub¬ 
mission,  resource  allocation,  job  initia¬ 
tion,  execution  management,  and  job 
termination.  The  number  of  jobs  active 
is  limited  only  by  available  resources 
job-oriented  languoge  —  See  language, 
job-oriented. 

job-oriented  terminal  —  1 .  A  terminal  de¬ 
signed  for  a  particular  application.  2.  A 
terminal  specially  designed  to  receive 
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source  data  in  an  environment  as¬ 
sociated  with  the  job  to  be  performed, 
and  capable  of  transmission  to  and  from 
the  system  of  which  it  is  a  part. 

job  output  device  —  A  device  assigned  by 
the  operator  for  common  use  in  record¬ 
ing  output  data  for  a  series  of  jobs. 

job  processing  —  The  reading  of  job  con¬ 
trol  statements  and  data  from  an  input 
stream,  the  initiating  of  job  steps 
defined  in  the  statements,  and  the  writ¬ 
ing  of  system  output  messages. 

job-processing  control  —  The  job-process¬ 
ing  control  is  the  portion  of  the  control 
program  which  starts  job  operations,  as¬ 
signs  input/output  units,  and  performs 
functions  needed  to  proceed  from  one 
job  to  another. 

job  processing,  master  file — ^The  master 
file  contains  the  programs  necessary  for 
job  processing.  The  programs  in  the 
master  file  are  sectioned  into  four  cate¬ 
gories:  (1)  input/output  drivers,  (2)  sys¬ 
tem  programs,  (3)  utility  routines,  (4) 
library  subroutines. 

job-processing  system  —  One  monitor 
system  is  composed  of  a  series  of  indi¬ 
vidual  programs  that  work  together  to 
form  a  complete  operating  system. 
Manuals  describe  the  total  monitor  sys¬ 
tem.  They  also  contain  a  complete  de¬ 
scription  of  the  primary  operating  sys¬ 
tem  routines — tne  monitor  program, 
executive  program,  system  loader,  sys¬ 
tem-preparation  routine,  and  input- 
/output  routines.  The  compiler,  assem¬ 
blers,  utility  routines,  and  library 
subroutines  are  described  in  the  sense 
in  which  they  are  used  as  part  of  the 
monitor  system.  The  complete  descrip¬ 
tion  of  these  routines  is  provided  in  sep¬ 
arate  manuals.  The  words  “monitor  sys¬ 
tem,”  “operating  system,”  and 
“system”  are  used  interchangeably  in 
manuals  and  refer  to  the  monitor  sys¬ 
tem  (some  systems). 

job-pragram  mode  —  In  the  job-program 
mode,  both  read/write  and  jump-stor¬ 
age  protection  is  in  effect.  Therefore, 
job  programs  are  limited  entirely  to 
those  areas  assigned  by  the  executive.  If 
the  job  program  reads,  writes,  or  jumps 
to  an  out-of-limits  address,  an  interrupt 
will  return  control  to  the  executive  for 
remedial  action.  Read/jump  protection 
allows  the  executive  to  stop  the  pro¬ 
gram  at  the  point  of  error,  terminate  it, 
and  provide  diagnostic  information  to 
the  programmer,  thereby  minimizing 


wasted  time  and  smoothing  the  check¬ 
out  process.  A  particular  advantage  of 
read/jump  protection  is  that  programs 
of  a  classified  nature  can  be  confidently 
run  together;  they  are  fully  protected 
from  audit  (inadvertant  or  otherwise)  by 
other  programs. 

job-request  selection  —  The  use  of  infor¬ 
mation  contained  in  the  job-request 
schedule  to  select  the  next  job  to  be 
initiated.  Selection  is  based  on  the  pri¬ 
ority  and  precedence  assigned  to  the 
job,  the  sequence  relationship  of  this 
job  to  other  jobs  with  the  same  priority 
and  precedence,  and  the  availability  of 
facilities  required  by  the  job. 

job  schedulo  —  A  control  program  that  is 
used  to  examine  the  input  work  queue 
and  to  select  the  next  job  to  be  pro¬ 
cessed. 

job  schoduling,  oxocutivo  —  Various  exec¬ 
utive  programs  will  sequence  the  load¬ 
ing  and  execution  of  programs  as  di¬ 
rected  by  the  user  via  system  commands 
to  the  executive.  Users  can  enter  in¬ 
structions  at  the  teletypewriter,  or  com¬ 
mands  may  be  supplied  with  the  user 
program  (as  on  cards  placed  at  the  be¬ 
ginning  of  a  job  deck).  The  control  pro¬ 
gram  function  controls  input  job 
streams  and  system  output,  obtains  in¬ 
put/output  resources  for  jobs  and  job 
steps,  attaches  tasks  corresponding  to 
job  steps,  and  otherwise  regulates  the 
use  of  the  computing  system  by  jobs. 

job  statement  control  —  Individual  state¬ 
ments  used  to  direct  an  operating  sys¬ 
tem  in  its  functions,  as  contrasted  to  in¬ 
formation  needed  to  process  a  job,  but 
not  intended  directly  for  the  operating 
system  itself. 

job  step  —  A  job  step  consists  of  the  exter¬ 
nal  specifications  for  work  that  is  to  be 
done  as  a  task  or  set  of  tasks.  It  is  also 
used  to  denote  the  set  of  all  tasks  which 
have  their  origin  in  a  job  step  specifica¬ 
tion.  A  job  stream  consists  of  a  set  of 
computer  jobs  or  job  steps  in  an  input 
^ueue  awaiting  initiation  and  process¬ 
ing. 

join  gate  —  Same  as  gate,  OR. 

joint  denial  gate  —  Same  as  gate,  NOR. 

JOSS  (johnniac  open-shop  system)  — 

A  time-sharing  language  developed  by 
the  Rand  Corporation  to  make  quick 
calculations  that  were  too  complicated 
for  a  calculator. 

joystick  —  The  stick  or  lever  that  can  be 
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tilted  in  various  directions  to  control  or 
indicate  direction  of  movement  of  cur¬ 
sors,  game  activities,  and  other  move¬ 
ment  or  measurement, 
jump  —  The  jump  is  a  departure  from  the 
normal  one-step  incrementing  of  the 
program  counter.  By  forcing  a  new 
value  or  address  into  the  program 
counter,  the  next  instruction  can  be 
fetched  from  an  arbitrary  location,  ei¬ 
ther  farther  ahead  or  behind.  A  pro¬ 
gram  jump  can  be  used  to  go  from  the 
main  pro^am  to  a  subroutine,  from  a 
subroutine  back  to  the  main  program, 
or  from  the  end  of  a  short  routine  back 
to  the  beginning  of  the  same  routine  to 
form  a  loop.  Also  see  branch, 
jump,  conditional  —  See  branch,  condi¬ 
tional. 

jump  instruction  —  A  computer  instruction 
causing  a  jump  in  the  sequence  of  in¬ 
structions.  See  branch. 

jump  Instruction,  conditionol  —  Same  as 

branch,  conditional. 

jump  instruction,  conditionol  tronsfor  — 

See  branch,  conditional, 
jump  instruction,  unconditional  —  See 

branch,  unconditional, 
jump  oporotion  —  The  computer  departs 
from  the  regular  sequence  of  instruc¬ 
tion  executions  and  jumps  to  another 
routine  or  program,  or  even  some 
preceding  or  forward  instructions  to 
alter  control,  repeat  a  process  or  loop, 
etc. 

jump  to  subroutino  instructions  —  Some 
systems  offer  special  jump  instructions 
that  jump  to  suoroutines  and  return  via 
addresses  stored  in  the  E  regfister.  This 
method  of  return  via  a  hardware  regis¬ 
ter  decreases  subroutine  and  interrupt 
overhead.  Using  a  register  also  permits 
subroutines  to  be  executed  in  ROM. 


K  —  A  symbol  which  is  equivalent  to  the 
numeral  1024.  For  example,  8  K  would 
be  equivalent  to  8192. 

Kansas  City  Standard,  audio  cassotto  — 

Early  standardization  has  been  of  great 
benefit  to  personal  computing.  A  meet¬ 
ing  of  manufacturers  and  technical  edi¬ 
tors  in  Kansas  City  produced  the  so- 
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jump,  unconditional  —  See  branch,  uncon¬ 
ditional. 

junction  holo  —  Same  as  control  punch. 

junk  —  A  slang  expression  that  refers  to 
garbled  or  otherwise  unintelligible  se¬ 
quence  of  signals  or  other  data,  espe¬ 
cially  as  received  from  a  communica¬ 
tions  channel,  i.e.,  hash  or  garbage. 

justiflcation  —  The  act  of  adjusting,  ar¬ 
ranging,  or  shifting  digits  to  the  left  or 
right  to  fit  a  prescribed  pattern. 

justifiod  margin  —  Arrangement  of  data  or 
type  printed  on  pages  in  a  manner  such 
tnat  the  left  or  rignt  end  characters  of 
each  horizontal  line  lie  in  the  same  col¬ 
umn. 

justifiod,  right  hand  — •  When  a  quantity  in 
storage  or  in  a  register  has  no  zeros  in 
the  low  order  (right  hand)  positions  it  is 
considered  right  hand  justified. 

justify —  1.  To  adjust  exactly,  as  by  spac¬ 
ing;  to  align  a  set  of  characters  horizon- 
tafly  (or  vertically)  to  right  or  left  mar¬ 
gins.  To  develop  exact  format  or 
spacing  in  words,  fields,  items,  or  data 
as  designed  by  context  of  exact  specifi¬ 
cations.  2.  To  move  a  data  item  so  that 
a  particular  part  of  the  item  assumes  a 
particular  position  relative  to  some  ref¬ 
erence  point  in  a  storage  mediuni;  for 
instance,  to  adjust  thepnnt  on  a  printed 
page  so  that  the  left,  nght,  or  both  mar¬ 
gins  are  aligned;  also  to  shift  the  item  in 
a  register  to  position  specifically  the 
most  or  least  significant  digit. 

justify,  right  —  To  format  a  right  margin 
for  the  type  on  a  printed  page.  More 
difficult  and  expensive  than  left  justifica¬ 
tion. 

juxtaposition  —  The  positioning  or  plac¬ 
ing  of  items  adjacent  to  each  other  or 
side  by  side. 


K 

called  “Kansas  City  Standard”  for 
computer  data  encoding  on  standard 
audio  cassettes  using  standard  cassette 
recorders.  The  computer  interface  re¬ 
quired  is  simple  and  inexpensive.  By 
using  audio  cassettes,  a  hobbyist  can 
easily  store  long  programs,  such  as  a 
BASIC  interpreter,  and  load  them  into 
his  computer  in  less  than  30  seconds. 


Komough  mop 


Icoyboord  function  keys 


If  the  data  transfer  rate  of  a  cassette  is 
too  slow,  the  computer  hobbyist  has  his 
choice  of  several  floppy  disk  systems 
that  have  been  mated  to  the  S-100  bus. 

Kornough  mop  —  A  tabular  arrangement 
which  facilitates  combination  and  elimi¬ 
nation  of  duplicate  logical  functions  by 
listing  similar  logical  expressions. 

KCS  —  An  abbreviation  for  1000  charac¬ 
ters  per  second.  The  generally  accepted 
measurement  of  <mta  transmission 
speed. 

key  —  1 .  A  CTOup  of  characters  usually 
forming  a  field,  utilized  in  the  identifica¬ 
tion  or  location  of  an  item.  2.  A  marked 
lever  manually  operated  for  copying  a 
character,  e.g.  typewriter'  paper-tape 
erforater,  card  punch  manual  key- 
oard,  digitizer  or  manual  word  genera¬ 
tor.  3.  That  part  of  a  word,  record,  file, 
etc.,  by  which  it  is  identified  or  con¬ 
trolled.  4.  The  field  by  which  a  file  of 
records  is  sorted  into  order,  e.g.  the  key 
for  a  file  of  employee  records  by  a  num¬ 
ber,  department,  or  letter. 

key,  activate  —  Same  as  button,  initiate. 

key,  actual  —  A  data  item,  in  the  COBOL 
language,  which  can  be  used  for  a  ma¬ 
chine  address  and  which  will  express  the 
location  of  a  record  in  a  storage  me¬ 
dium. 

keyboard  —  A  device  for  the  encoding  of 
data  by  key  depression,  which  causes 
the  generation  of  the  selected  code  ele¬ 
ment. 

keyboard  and  display  control  —  Refers  to 
various  systems  that  provide  up  to  64- 
key  (and  more)  strobing,  key  debounce, 
2-key  rollover  protection,  multiple  key 
buffering,  and  character  display  buffers 
with  automatic  segment/di^t  strobing. 

keyboard,  ANSI  —  The  American  Na¬ 
tional  Standards  Institute  keyboard  is  a 
typewriter-standard  unit  that  offers  a 
choice  of  upper-case  characters  only  or 
upper-case  and  lower-case  combined. 
By  contrast,  the  Data  Communications 
(ASR-33)  keyboard  offers  only  upper¬ 
case  and  some  punched-tape  control 
functions. 

keyboard,  ASR  type  (automatic  tend- 
receive)  —  This  is  modeled  after  the 
standardized  teletypewriter  unit,  a  33- 
compatible  alphanumeric  device.  The 
control  characters  are  used  for  special 
functions  such  as  moving  the  cursor  or 
shifting  the  keyboard  into  a  mode  for 
defining  or  calling  symbols. 


keyboard  clastet  —  Keyboards  fall  into 
two  basic  types — ^alphanumeric  and  nu¬ 
meric.  Alpnanumeric  keyboards  are 
used  for  word  processing,  text  process¬ 
ing,  data  processing,  and  teleprocess¬ 
ing.  Numeric-only  keyboards  are  used 
on  Toucb-Tone  telephones,  accounting 
machines  and  calculators.  The  Touch- 
Tone  telephone  has  come  into  signifi¬ 
cant  use  as  a  calculator  and  data  input 
and  voice  output  device, 
keyboard,  companion  —  An  auxiliary  key¬ 
board  device  which  is  usually  located 
remotely  from  the  main  unit, 
koyboard  components  layout  —  Most 
available  keyboards  incorporate  single¬ 
contact  switches  followed  oy  an  encoder 
to  eliminate  the  effect  of  noise  and 
switch  bounce  and  convert  the  key  clo¬ 
sures  into  ASCII.  There  are  two  types  of 
key  arrangements,  typewriter  ana  data 
entry.  The  latter,  a  calculator-style  al¬ 
phabetic  arrangement  and  numenc  key¬ 
pad,  provides  greater  speed  and  lower 
error  rates  for  non  typists.  For  users  who 
touch-type  long  text  messages,  the  typ¬ 
ing  layout  proves  superior,  in  either  sys¬ 
tem,  be  sure  keytops  are  dished  inward 
to  home  the  typists  fingers, 
kayboard  compufar  —  A  computer,  the 
input  of  which  employs  a  keyboard,  pos¬ 
sibly  an  electric  typewriter, 
keyboard  contact  bounce  —  The  momen¬ 
tary  (and  decreasing)  rebounds  occur¬ 
ring  between  two  contact  surfaces  sud¬ 
denly  thrust  together  before  they  attain 
firm  closure.  As  a  switch  rating,  bounce 
is  stated  as  a  time  interval  req^uired  for 
reaching  firm  closure  after  the  initial 
closure. 

keyboard  control  keys  —  On  most  crt  ter¬ 
minals,  control  keys  move  and  control 
the  cursor,  switch  the  terminal  from  one 
application  to  another,  switch  the  com¬ 
munication  disciplines,  and  cause  the 
performance  of  other  functions, 
keyboord  feotures  —  Keyboards  are  the 
part  of  the  terminal  that  interfaces  with 
the  operator;  they  should  be  designed 
in  a  manner  that  makes  the  operator  as 
comfortable  and  efficient  as  possible. 
The  most  important  design  features  are 
layout,  N-key  rollover,  edit  keys,  func¬ 
tion  keys,  numeric  pad,  and  control 
keys. 

keyboard  function  koys  —  Many  suppliers 
offer  terminal  function  keys  tnat  make  it 
possible  to  strike  one  or  two  keys  to  call 
out  strings  of  characters  and  formats, 
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knypcicl,  numuric 
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Keyboard  labels. 


send  a  unique  distinct  code  to  the  com¬ 
puter  which  may  represent  any  amount 
of  data,  and  to  conveniently  activate  the 
terminal  peripherals, 
kuyboard  inquiry  —  Interrogation  of  pro¬ 
gram  progress,  storage  contents,  or 
other  information  by  keyboard  maneuv¬ 
ering. 

kuybonrd  labult  —  Generally,  labels  can 
be  placed  on  special  keys  to  identify  us¬ 
er-defined  escape  and  other  sequences 
called  up  by  individual  keys, 
kuyboard  lockout  —  An  interlock  feature 
that  prevents  sending  from  the  key¬ 
board  while  the  tape  transmitter  or  an¬ 
other  station  is  sending  on  the  circuit, 
koyboord  tond/rocoivo  tot  (KSR)  — 
A  combination  transmitter  and  receiver 
with  transmission  capability  from  key¬ 
board  only. 

koy,  corriogo  rottoro  —  A  button  which  re¬ 
turns  the  printer  carriage  to  the  start 
position. 

koy-drivon — Any  device  for  translating 
information  into  machine-sensible 
form,  which  requires  an  operator  to  de- 
ress  a  key  for  each  character,  is  said  to 
e  key-driven, 
koyod  soquontiol  accost  mothod  (KSAM) 
—  A  file  structure  and  a  group  of  library 
routines  which  together  allow  users  to 
directly  read  records  from  a  file  base  on 


content  of  key  fields,  or  in  sequential 
order,  based  on  the  ordering  of  key  field 
contents. 

koy,  indox  —  As  regards  indexing,  a  field 
within  an  entry  that  is  used  to  locate  the 
entry.  For  example,  surnames  are  the 
key  field  for  the  entries  of  a  telephone 
directory. 

koying  orror,  roto  of  —  Ratio  of  number  of 
alphabetic  signals  incorrectly  transmit¬ 
ted  to  the  number  of  alphabetic  signals 
of  the  message. 

koy,  initiato  —  See  button,  initiate. 

koy,  load  —  A  control  key,  or  similar  man¬ 
ual  device,  which  is  used  to  input  data  or 
instructions  into  a  computer  or  control 
system. 

koy,  major  —  The  most  significant  key  in  a 
record. 

koypad  —  A  small  keyboard  or  section  of 
a  keyboard  containing  a  smaller  number 
of  keys,  generally  those  used  on  simple 
calculators.  These  10,  12,  or  16-key 
units  are  often  the  simplest  input  de¬ 
vices  to  microcomputers  or  function  as 
an  extension  of  ASCII  keyboards  to  per¬ 
mit  more  extensive  computational  capa¬ 
bility. 

kaypad,  numarlc  —  On  some  systems  this 
is  used  in  alternate-keypad  mode.  Nu¬ 
meral,  decimal  point,  and  enter  keys 
transmit  unique  escape  sequences,  dis- 


keypunch 

tinguishing  them  from  alphanumeric 
keys. 

keypunch  —  LA  special  device  to  record 
information  in  cards  or  tape  by  punch¬ 
ing  holes  in  the  cards  or  tape  to  repre¬ 
sent  letters,  digits,  and  special  charac¬ 
ters.  2.  To  operate  a  device  for 
punching  holes  in  cards  or  tape. 

keypunch  and  varillar  eparator  —  Em¬ 
ployees  who  operate  numerical  and  al¬ 
phabetical  keypunch  and  verifying  ma¬ 
chines  to  transcribe  routine  or  easily 
identified  data  from  various  documents 
onto  punched  cards. 

kay,  tingla  cycia  — A  push  button  on 
printers,  which  causes  an  additional  line 
to  be  printed  despite  an  end-of-form  in¬ 
dication. 

kay,  symbolic  —  In  COBOL,  contrast  with 
actual  key. 

kaytopa  —  A  device  used  to  record  data 
directly  onto  magnetic  tape.  Consists  of 
a  tape  drive,  keyboard,  control  and  logic 
circuitry,  and  occasionally  other  input 
devices  such  as  adding  machines  or 
paper  tape  readers. 

kay,  tap#  load  —  A  specific  control  push 
button  which  causes  the  first  tape  unit  to 
read  and  transfer  data  into  internal  stor¬ 
age  until  the  interrecord  gap  is  sensed, 
at  which  time  the  internal  storage  is 
read  for  the  first  instruction. 

kay-yarl#y  —  To  use  the  punch-card  ma¬ 
chine  known  as  a  verifier,  which  has  a 
keyboard  to  make  sure  that  the  informa¬ 
tion  supposed  to  be  punched  in  a  punch 
card  nas  actually  been  properly 
punched.  The  machine  simals  when  the 
punched  hole  and  the  depressed  key 
disagree. 

koyword  —  Refers  to  the  word  in  a  high- 
level  language  statement  line  that 
defines  the  primary  type  of  operation  to 
be  performed. 

kayword-in-cenfaxt  indox  (KWIC)  — 

The  keyword-in-context  index  lists 
available  programs  arranged  alphabeti¬ 
cally  by  tne  keywords  in  the  program 
titles.  There  is  an  index  entry  for  each 
significant  keyword  in  the  title.  Certain 
words  are  not  accepted  as  indexing 
words  but  will  be  printed  as  part  of  the 
title. 

A  KWIC  index  is  prepared  by  high¬ 
lighting  each  keyword  oi  the  title  in  the 
context  of  words  on  either  side  of  it  and 
aligning  the  keywords  of  all  titles  al¬ 
phabetically  in  a  vertical  column. 


kludg# 

koywords  —  The  most  informative  words 
in  a  title  or  document  which  describe 
the  content  of  that  document;  the  sig¬ 
nificant  words. 

kilo  —  A  prefix  meaning  one  thousand.  Its 
abbreviation  is  K;  e.g.,  8K  means  8000. 
In  computer  use  it  may  also  refer  to  the 
power  of  two  closest  to  a  number;  e.g., 
4K  word  memory  is  actually  4096 
words. 

kilobauds  —  New  and  higher  capacity  data 
channels.  For  special  applications,  some 
data  channels  capable  of  20  kilobauds 
have  been  placea  in  service. 

kilobit  —  One  thousand  binary  digits. 

kilomogo  —  A  prefix  meaning  one  billion; 
e.g.,  a  kilomegacycle  means  one  billion 
cycles  (same  as  billicycle  and  gigacycle), 
and  a  kilomegabit  m'eans  one  billion  bits 
(same  as  billibit). 

kilomogobit  —  One  thousand  million  bi¬ 
nary  digits  or  one  billion  binary  digits, 
sucn  as  a  one-billion-bit  storage  device. 

kit,  broodboord  —  In  general,  a  collection 
of  parts  and  sockets,  and  full  instruc¬ 
tions,  designed  for  insertion  into  a 
breadboard.  These  usually  come  with 
an  assortment  of  sockets  for  custom  cir¬ 
cuitry.  A  number  of  circuit  kits  are  avail¬ 
able  which  allow  the  user  to  add  special 
functions  to  the  modular  microcom¬ 
puter  system.  Such  kits  are  available  for 
interfacing  to  ASCII  keyboards,  to  8-bit 
parallel  1  i  L  input/output  sources,  to 
the  ASR33,  and  to  other  makes  of  print¬ 
ers. 

kit,  mojor  tyttom  —  A  major  system  kit  is 
a  complete  stand-alone  system  for  writ¬ 
ing,  aebugging,  and  executing  pro¬ 
grams  on  one  of  the  major  microproces¬ 
sors.  Unlike  other  microcomputer 
systems,  these  kits  include  not  only  the 
processor  and  memory  but  have  com¬ 
plete  sets  of  low  cost  peripherals.  These 
standard  systems  come  with  an  alphanu¬ 
meric  crt  display,  an  ASCII  keyboard, 
and  two  cassette  tape  units.  Many  also 
incorporate  a  number  of  other  features, 
the  most  significant  being  universal  sys¬ 
tem  buses  which  allow  memory  and  pe¬ 
ripherals  to  be  used  as  the  basis  of  mi¬ 
crocomputer  systems  using  many  types 
of  processors  with  both  8-  and  16-bit 
processors  accommodated  by  simply 
plugging  in  a  new  CPU  module.  Sucn 
kits  become  a  development  tool  for  the 
new  microprocessor. 

kludgo  —  A  computer  mimic  or  humorous 
term  indicating  the  black  box  or  com- 
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lunguago,  algorithmic 


puter.  A  kludge  is  slang  for,  or  repre¬ 
sentation  of,  an  endearment  of  the  pet 
computer,  i.e.,  “our  kludge.” 

KSAM  —  Abbreviation  for  Keyed  Sequen¬ 
tial  Access  Method. 


KSR  —  Abbreviation  for  Keyboard  Send- 
/Receive.  A  combination  teletypewriter 
transmitter  and  receiver  with  transmis¬ 
sion  capability  from  keyboard  only. 

KWIC  —  Abbreviation  for  Key  Word  In 
Context. 


L 


label— 1.  A  set  of  symbols  used  to  iden¬ 
tify  or  describe  an  item,  record,  mes¬ 
sage,  or  file.  Occasionally  it  may  be  the 
same  as  the  address  in  storage.  2.  To 
assign  a  symbol,  acronym,  or  word,  as  a 
means  of  identification,  to  a  body  of 
data,  tape,  card  deck,  block,  etc.;  to  cre¬ 
ate  a  specialized  associated  record  or 
filing  “handle.” 

labal,  file  — A  set  of  alphanumeric  charac¬ 
ters  that  uniquely  identifies  the  contents 
of  a  particular  roll  of  magnetic  tape  or  a 
portion  of  magnetic  tape.  The  file  label 
IS  written  on  magnetic  tape  as  a  block 
which  contains  the  file  name,  reel  num¬ 
ber,  date  written,  and  date  expired. 

label,  interior  —  A  label  accompanying  the 
data  it  identifies.  As  in  the  case  of  mag¬ 
netic  tape,  the  interior  labels  are  usually 
read  by  the  computer  under  the  control 
of  a  program. 

label,  operational  —  Tape  files  are  iden¬ 
tified,  as  far  as  the  operator  is  con¬ 
cerned,  by  means  of  an  operational 
label. 

label  record  —  A  record  used  to  identify 
the  contents  of  a  file  or  reel  of  magnetic 
tape. 

lobels,  future  —  Future  labels  are  labels 
which  are  referenced  by  the  program¬ 
mer  in  the  operand  field  of  a  statement 
and  have  not  been  defined  previously. 
Since  an  address  cannot  be  assigned  to 
this  reference,  the  label  is  put  into  a 
symbol  table  as  an  unassignea  label,  ac¬ 
companied  by  the  address  of  the  com¬ 
mand  which  referenced  it. 

lobois,  tab  —  Those  particular  labels 
which  are  part  of  a  continuous  form  and 
thus  can  feed  through  a  tabulator  or 
printer.  After  printing,  the  labels  can  be 
detached  and  affixed  to  a  product,  enve¬ 
lope,  etc. 

labal,  tapa  —  A  tape  label  consists  of  two 
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blocks.  The  first  block  is  an  installation 
tape  number  which  should  be  assigned 
on  introducing  a  new  reel  of  tape  into 
the  system.  This  number  never  changes. 
The  second  block  identifies  the  infor¬ 
mation  which  will  follow  on  the  tape  and 
contains  dating  information  that  will  be 
used  by  special  programs  to  further 
identify  the  tape,  and  to  protect  infor¬ 
mation  from  being  destroyed  prema¬ 
turely. 

label,  trailer  —  The  end-of-tape  file  record 
that  lists  summary  information  concern¬ 
ing  that  file. 

language  —  A  defined  set  of  characters 
that  is  used  to  form  symbols,  words, 
etc.,  and  the  rules  for  combining  these 
into  meaningful  communications,  e.g., 
English,  French,  ALGOL,  FORTRAN, 
COBOL,  etc. 

language,  absolute  —  Same  as  machine 
language. 

language,  algebraic  ^ — A  language  which 
uses  symbols  and  letters,  botn  Greek 
and  English,  to  express  relations,  varia¬ 
bles,  constants,  parameters,  operators, 
operands,  and  mathematical  or  logical 
relations.  Each  algebra  has  its  own  set  of 
rules  and  is  designed  to  delineate  situa¬ 
tions,  relations,  operations,  and  equali¬ 
ties  and  inequalities. 

languogo,  algorithmic  —  An  arithmetic 
language  by  which  numerical  proce¬ 
dures  may  be  precisely  presented  to  a 
computer  in  a  standard  form.  The  lan¬ 
guage  is  intended  not  only  as  a  means  of 
directly  presenting  any  numerical  pro¬ 
cedure  to  any  suitable  computer  for 
which  a  compiler  exists,  but  also  as  a 
means  of  communicating  numerical 
procedures  among  individuals. 

The  language  itself  is  the  result  of  in¬ 
ternational  cooperation  to  obtain  a 
standardized  algorithmic  language.  The 


language,  artificial 

International  Algebraic  Language  is  the 
forerunner  of  ALGOL. 

language,  artificial  —  A  language  specifi¬ 
cally  designed  for  ease  of  communica¬ 
tion  in  a  particular  area  of  endeavor,  but 
one  that  is  not  yet  natural  to  that  area. 
This  is  contrasted  with  a  natural  lan¬ 
guage  which  has  evolved  through  long 
usage. 

language,  command  —  A  source  language 
which  is  usually  structured  with 
procedural  instructions.  Such  a  lan¬ 
guage  has  capabilities  of  causing  the  ex¬ 
ecution  of  many  functions,  most  of 
which  are  basic  or  used  repetitively. 

language,  common  —  A  language  or  mac¬ 
rocode  which  can  be  read  or  written  by 
many  different  machines  or  by  various 
groups  of  users. 

language,  common  businesi-oriented  — 

A  specific  language  by  which  business 
data-processing  procedures  may  be  pre¬ 
cisely  described  m  a  standard  form.  The 
language  is  intended  not  only  as  a 
means  for  directly  presenting  any  busi¬ 
ness  program  to  any  suitable  computer 
for  which  a  compiler  exists,  but  abo  as 
a  means  of  communicating  such  proce¬ 
dures  among  individuals.  (Synonymous 
with  COBOL.) 

longuago,  common  machino  —  A  machine- 
sensible  information  representation 
which  is  common  to  a  related  group  of 
data-processing  machines. 

languogo,  common  (OCR)  —  Universally 
acceptable  language  for  optical  charac¬ 
ter  readers  (OCR)  approved  by  most 
manufacturers  and  which  usually  in¬ 
cludes  commonly  accepted  character 
shapes. 

language,  computor-dopondont  —  Same  as 
language,  machine-oriented. 

languogo,  computor-oriontod  —  A  related 
term  for  a  programming  language  re¬ 
quiring  a  low  degree  of  translation. 
Such  programs  usually  run  very  effi¬ 
ciently  on  a  related  computer  but 
require  very  extensive  translation  or 
compiling  on  another  variety  of  com¬ 
puter. 

language,  computer-sensitive  —  A  com¬ 
puter  programming  language  which  is 
dependent  totally  or  in  some  part  upon 
the  type  of  machine  that  is  to  execute 
programs  written  in  the  language. 

languoge,  conversational  —  A  language 
utilizing  a  near-English  character  set 
which  facilitates  communication  be- 


language  listing,  symbolic-assembly 

tween  the  computer  and  the  user.  For 
example,  BASIC  is  one  of  the  more 
common  conversational  languages. 

language  converter  —  A  data-processing 
device  designed  to  change  one  form  of 
data,  i.e.,  microfilm,  strip  chart,  etc., 
into  another  (punch  card,  paper  tape, 
etc.). 

language,  FORTRAN  — FORTRAN. 

longuage,  higher  order  —  A  computer 
programming  language  that  is  less  de¬ 
pendent  on  the  limitations  of  a  specific 
computer,  for  instance,  pseudolan¬ 
guages;  problem  oriented  languages; 
languages  common  to  most  computer 
systems,  such  as  ALGOL,  FORTRAN, 
and  CC)BOL;  and  the  assembly  lan¬ 
guages. 

Language,  International  Algebraic  — 

The  forerunner  of  ALGOL.  Ab¬ 
breviated  lAL. 

language  interpreter  —  A  general  term  for 
any  processor,  assembler,  or  other  rou¬ 
tine  that  accepts  statements  in  one  lan¬ 
guage  and  produces  equivalent  state¬ 
ments  in  another  language.  (Illustration 
page  276.) 

language,  interpretive  —  A  special  pro¬ 
gram  writing  language  which  translates 
and  executes  each  source  language  ex¬ 
pression  serially,  i.e.,  before  trandating 
and  executing  the  following  one,  much 
as  an  interpreter  of  languages  or 
speeches  might  do. 

languago,  |ob-oriontod  —  Specific  types  of 
programming  languages  which  are 
means  of  communicating  instructions  to 
equipment  by  using  terms  distinctly 
pertinent  to  the  area  or  type  of  job 
which  is  being  processed. 

language  list,  attambly  —  A  listing  that 
contains  the  symbolic  instructions 
equivalent  to  the  binary-code  output  of 
the  compiler.  This  assembly-output  list¬ 
ing  is  useful  as  a  debugging  aid.  By  in¬ 
cluding  certain  pseudo-operation  codes 
in  in-line  assembly  language,  the  assem¬ 
bly-language  output  can  be  assembled 
by  the  assembler  (if  output  is  obtained 
on  either  cards,  paper  tape,  or  magnetic 
tape).  This  will  allow  modification  of 

[irograms  at  the  assembly-language 
evel. 

language  lifting,  t  ymbolic-atfembly  — 

This  binary  output  program  of  the  com- 

{)iler  is  optional  at  compile  time.  The 
isting  contains  the  symbolic  instruc¬ 
tions  equivalent  to  the  binary-code  out- 
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put  of  the  compiler.  This  assembly  lan- 
^age  output  listing  is  useful  as  a 
debugging  aid.  By  including  certain 
pseudo-operation  codes  in  “in-line” 
assembly  language,  the  assembly  lan¬ 
guage  output  can  be  assembled  by  the 
assembler  (if  output  is  obtained  on  ei¬ 
ther  cards,  paper  tape,  or  magnetic 
tape).  This  will  allow  modification  of 

{)rograms  at  the  assembly  language 
evel. 

longuago,  list-procossing  —  A  language 
developed  by  symbol  manipulation 
used  in  construction  of  compilers,  in 
simulations,  etc. 

longuogo,  low-lovel  —  A  language  close  to 
the  machine  code  of  a  computer,  whose 
instructions  usually  bear  a  one-to-one 
relationship  with  machine  code, 
language,  machine  —  Information  re¬ 
corded  in  a  form  that  may  be  made 
available  to  a  computer;  e.g.  punched 
paper  tape  may  contain  information 
available  to  a  machine,  whereas  the 
same  information  in  the  form  of  printed 
characters  on  a  page  is  not  available  to 
a  machine. 

language,  machine-independent  —  A  pro¬ 
gramming  language  which  is  not  written 
tor  application  or  use  with  any  specific 
computer  system  or  class  of  computers. 


language,  object 

Such  languages  are  usually  problem- 
oriented  and  widely  accepted,  such  as 
FORTRAN,  COBOL,  ALGOL,  etc. 
longuage,  machine-oriented  —  A  system 
for  expressing  information  that  is  intel¬ 
ligible  to  a  specific  machine;  e.g.,  a  com¬ 
puter  or  class  of  computers.  Such  a  lan- 
uage  may  include  instructions  that 
efine  and  direct  machine  operations, 
and  information  to  be  recorded  or  acted 
upon  by  these  machine  operations, 
language,  meta  —  A  formal  language 
which  uses  special  symbols  to  describe 
the  syntax  of  computer  languages,  for 
example,  Backus  normal  form, 
language,  native  —  A  communication  lan¬ 
guage  or  coding  between  machine  units 
or  modules  which  is  peculiar  to  or  us¬ 
able  for  a  particular  class  or  brand  of 
equipment. 

longuage,  natural  —  A  language  whose 
rules  reflect  and  describe  current  usage 
rather  than  prescribed  usage, 
language,  object  —  A  language  which  is 
the  output  of  an  automatic  coding  rou¬ 
tine.  Usually  object  language  and  ma¬ 
chine  language  are  the  same;  however, 
a  series  of  steps  in  an  automatic  coding 
system  may  involve  the  object  language 
of  one  step  serving  as  a  source  language 
for  the  next  step,  and  so  forth. 
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language,  original 

language,  original  —  See  language,  source. 

languoge,  problem  —  Same  as  language, 
problem-oriented. 

languoge,  problem-oriented  —  A  machine- 
independent  language  where  one  needs 
only  to  state  the  problem,  not  the  how 
of  solution.  (Contrasted  with  proce¬ 
dure-oriented  language.) 

language,  procedure-oriented  —  A  ma¬ 
chine-independent  language  which  de¬ 
scribes  how  the  process  of  solving  the 
problem  is  to  be  carried  out,  e.g.,  FOR¬ 
TRAN.  (Contrasted  with  problem-ori¬ 
ented  language.) 

language,  program  —  A  language,  not  a 
machine  language,  which  is  used  to  ex¬ 
press  computer  programs  such  as  as¬ 
sembly,  symbolic  machine,  macroas¬ 
sembly,  procedure-oriented,  problem- 
oriented,  algebraic,  string-manipula¬ 
tion,  multipurpose,  list  processing,  etc. 

language,  programming  —  A  specific  lan¬ 
guage  used  to  prepare  computer  pro¬ 
grams. 

language,  pteudo  —  See  language,  artifi¬ 
cial. 

language  rules  —  Rules  basically  designed 
to:  prevent  the  programmer  from  mak¬ 
ing  nonsensical  or  disallowed  state¬ 
ments  of  computer  operations  and  to 
allow  a  “shorthand”  for  commonly 
made  code  sequences. 

languages,  list  processing — ^  Specific  lan¬ 
guages  developed  by  symbol  manipula¬ 
tion  and  used  primarily  as  research 
tools  rather  than  for  production  pro¬ 
gramming.  Most  have  proved  valuable 
m  construction  of  compilers  and  in  sim¬ 
ulation  of  human  problem  solving. 

languoge,  source  —  The  original  form  in 
which  a  program  is  prepared  prior  to 
processing  by  the  machine. 

longuages,  time  sharing  —  See  time  shar¬ 
ing  languages. 

languoges,  user-oriented  (time  sharing) 

—  See  time  sharing  user  oriented  lan¬ 
guages. 

language,  symbolic  —  The  discipline  that 
treats  formal  logic  by  means  of  a  formal¬ 
ized  artificial  language  or  symbolic  cal¬ 
culus,  whose  purpose  is  to  avoid  the  am¬ 
biguities  ana  logical  inadequacies  of 
natural  languages.  Advantages  of  the 
symbolic  method  are  greater  exactness 
of  formulation,  and  power  to  deal  with 
complex  material. 

language,  synthetic  —  A  pseudocode  or 


latency 

symbolic  language.  A  fabricated  lan¬ 
guage. 

language,  target  —  The  language  into 
which  some  other  language  is  to  be 
properly  translated. 

language  translation  —  The  translation  of 
information  from  one  language  to  an¬ 
other. 

language  translator  —  LA  program  used 
to  convert  a  language  to  equivalent 
statements  in  another  computer  lan- 
uage,  usually  for  a  different  computer. 

.  A  routine  which  aids  in  the  perform¬ 
ance  of  natural  language  translations 
such  as  French  to  English.  3.  Any  assem¬ 
bler  or  compiling  program  whicn  brings 
forth  same  or  equivalent  output  from 
human-readable  statements. 

largo-scale  integration  —  The  accumula¬ 
tion  of  a  large  number  of  circuits  (say 
1000  to  10,0u0)  on  a  single  chip  of  semi¬ 
conductor.  Characteristic  of  many  CPU 
circuits  and  memories  introducea  since 
1970. 

loser  —  Acronym  for  Light  Amplification 
by  Stimulation  of  Emission  of  Radia¬ 
tion.  An  amplifier  and  generator  of  co¬ 
herent  energy  in  the  optical,  or  light, 
region  of  tne  spectrum.  Sometimes 
cafled  an  optical  maser. 

laser  COM  —  Laser  Computer  Output  Mi¬ 
crofilm.  Pertaining  to  products  that 
combine  laser  and  dry-film  technologies 
to  cause  the  laser  to  write  directly  on 
microfilm  to  produce  instantaneous  mi¬ 
crographic  storage  without  intermedi¬ 
ate  steps. 

latch  —  A  device  or  circuit  that  maintains 
an  assumed  position  or  condition  until 
it  is  reset  to  its  former  state  by  external 
means. 

latch,  bistable  —  A  type  of  flip-flop  that 
can  be  enabled  to  store  a  logical  one  or 
a  logical  zero.  One  bistable  latch  de¬ 
vice  IS  commonly  used  in  memory  and 
register  circuits  for  the  storage  oi  each 
bit. 

latching  —  Arrangement  whereby  a  circuit 
is  held  in  position,  e.g.,  in  read-out 
equipment,  until  previous  operating  cir¬ 
cuits  are  ready  to  change  this  circuit. 
Also  called  locking. 

latency  —  In  a  serial  storage  device,  the 
time  required  to  locate  the  first  bit  (or 
character)  in  a  particular  storage  loca¬ 
tion.  Access  time  for  such  a  device  in¬ 
cludes  latency  plus  the  time  to  read  out 
or  write  in  a  complete  word. 
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lutoncy  cod«,  minimum  —  Same  as  mini¬ 
mum-access  code. 

lotuncy  tim«  —  1 .  The  time  lag  between 
the  completion  of  instruction  staticizing 
and  the  initiation  of  the  movement  of 
data  from  its  storage  location.  2.  The 
rotational  delay  time  from  a  disk  file  or 
a  drum  file. 

latust  itart  PERT  —  Used  in  estimat¬ 
ing  the  completion  date  of  a  particular 
task.  Each  joD  is  arranged  to  start  as  late 
as  possible  so  that  the  entire  task  is 
completed  on  the  required  date, 
layout  —  The  overall  plan  or  design,  such 
as  schematics,  flowcnarts,  diagrams,  for¬ 
mat  for  card  columns  or  fields,  outline 
of  the  procedure,  makeup  of  a  book  or 
document,  etc. 

layout  charactor  —  See  character,  layout, 
layout,  data  —  See  data  layout, 
layout,  rocord  —  See  record  layout. 

LCD  —  Abbreviation  for  Liquid-Crystal 
Display.  A  liquid-crystal  display  consists 
of  a  thin  sandwich,  or  cell,  of  two  glass 
plates  with  sealed  edges,  containing 
nematic  liquid-crystal  material.  Trans¬ 
parent  electrodes  are  deposited  on  the 
inner  surfaces  of  the  glass  plate  in  the 
shape  or  shapes  of  the  segments  and 
areas  that  form  the  display.  When  volt¬ 
age  is  applied  to  the  front  and  back  elec¬ 
trodes,  tne  molecular  orientation  of  the 
liquid-crystal  material  between  them  is 
altered,  modifying  the  amount  of  light 
that  can  pass  through  it. 

LDM  —  Abbreviation  for  Line-Driver 
Modem. 

IDRI  —  Abbreviation  for  Low  Data-Rate 
Input. 

LDT  —  Abbreviation  for  Logic  Design 
Translator. 

loadar  —  1 .  A  record  that  precedes  a 
group  of  detail  records,  giving  informa¬ 
tion  about  the  group  not  present  in  the 
detail  records,  e.g.,  beginning  of  batch 
1 7.  2.  An  unused  or  blank  length  of  tape 
at  the  beginning  of  a  reel  of  tape 
preceding  tne  start  of  the  recorded  data, 
laadar  racorii  —  A  specific  record  contain¬ 
ing  the  description  of  information  con¬ 
tained  in  a  classification  or  group  of  rec¬ 
ords,  which  follow  this  initial  document, 
laading  control  —  A  title  or  short  defini¬ 
tion  of  a  control  group  of  records  which 
appears  in  front  of  each  such  group, 
loopfrof  toi#  —  A  program  designed  to 
discover  computer  malfunctions.  It  is 

27S 


characterized  by  performing  a  series  of 
arithmetical  or  logical  operations  on 
one  group  of  storage  locations,  trans¬ 
ferring  itself  to  another  group  of  stor¬ 
age  locations,  checking  the  correctness 
of  the  transfer,  and  beginning  the  series 
of  operations  all  over  again. 

laarnlng,  compufar  —  That  process  by 
which  computers  modify  programs  ac¬ 
cording  to  their  own  memory  or  experi¬ 
ence,  i.e.,  changes  of  logic  paths,  param¬ 
eter  values.  An  example  is  the  now 
famous  chess-playing  computer.  In 
process-control,  an  analog  computer 
can  alter  its  parameters  by  a  continuous 
process  according  to  temperatures  or 
other  gauge  reports  it  receives.  Exam¬ 
ples  are  adaptive  autopilots  for  aircraft, 
which  explore  different  alternatives. 

laarning,  machina^ — The  capability  of  a 
device  to  improve  its  performance 
based  on  its  past  performance. 

laarning  program  ^ — See  program,  learn¬ 
ing. 

loatod  circuit  data  transmission  sorvico 

—  A  service  whereby  a  circuit  (or  cir¬ 
cuits)  of  the  public  data  network  is  made 
available  to  a  user  or  group  of  users  for 
their  exclusive  use.  Where  only  two  data 
circuit-terminating  equipments  are  in¬ 
volved,  it  is  known  as  a  point-to-point 
facility;  where  more  than  two  are  in¬ 
volved,  it  is  known  as  a  multipoint  facil¬ 
ity. 

loast  froguontly  usod  momory  —  Ab¬ 
breviated  LFU  memory.  When  informa¬ 
tion  must  be  read  into  main  memory, 
other  already  resident  information  must 
be  overwritten.  Several  algorithms  may 
be  used  to  decide  which  page  or  seg¬ 
ment  of  memoij  is  to  be  overwritten. 
The  LFU  algorithm  replaces  the  area 
which  is  being  or  has  been  accessed  the 
least. 

laast  racantly  utad  mamary^ — An  algo¬ 
rithm  for  determining  which  page  or 
segment  of  main  memory  is  to  be  over¬ 
written  based  on  the  length  of  time 
since  the  last  access  to  that  memory.  Ab¬ 
breviated  LRU  memory. 

laatt  tigniflcant  charactar  —  The  character 
in  the  rightmost  position  in  a  number  or 
a  word. 

laait  significant  digit  —  The  significant 
digit  contributing  the  smallest  quantity 
to  the  value  of  a  numeral. 

laft  lustiflad  —  Data  is  left  justified  when 
the  left-hand  digit  or  character  (or  its 
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sign)  occupies  the  left-hand  position  of 
the  space  allotted  for  that  data, 
left  justify  —  To  format  a  left  margin  for 
the  type  on  a  printed  page.  Typewriters 
produce  left  justified  copy, 
lug  — A  course  or  path  taken  in  a  routine 
from  one  branch  point  to  the  next, 
legal  retrlevol  —  See  retrieval,  legal, 
length  —  The  number  of  bits  or  other 
characters  in  a  word. 

length,  block  —  The  total  number  of  rec¬ 
ords,  words,  or  characters  contained  in 
one  block. 

length,  double  —  Pertaining  to  twice  the 
normal  length  of  a  unit  of  data  or  a  stor¬ 
age  device  in  a  given  computing  system; 
e.g.,  a  double-length  register  would 
have  the  capacity  to  store  twice  as  much 
data  as  a  single-length  or  normal  regis¬ 
ter;  a  double-length  word  would  have 
twice  the  number  of  characters  or  digits 
as  a  normal  or  single-length  word, 
longth.  Hold  —  The  physical  extent  of  a 
field.  On  a  punch  card  it  refers  to  the 
number  of  columns.  On  a  tape  it  refers 
to  bit  positions. 

length,  fixed  —  See  fixed  length, 
length,  gap  —  The  dimension  of  the  gap 
of  a  head  measured  from  one  pole  face 
to  the  other.  In  longitudinal  recording, 
the  gap  length  can  be  defined  as  the 
dimension  of  the  gap  in  the  direction  of 
tape  travel. 

length,  Interrecerd  gap  —  The  length  of 
the  unused  recording  area  between  rec¬ 
ords  written  by  the  unit. 

length,  record  —  The  number  of  charac¬ 
ters  necessary  to  contain  all  the  infor¬ 
mation  in  a  record. 

length,  register  —  The  number  of  digits, 
characters,  or  bits  that  a  register  can 
store. 

length,  string  —  The  number  of  records  in 
a  string. 

length,  variable  —  The  number  of  charac¬ 
ters  which  may  be  available  in  a  particu¬ 
lar  storage  location  or  data  element. 
Since  it  is  variable,  it  is  possible  that 
each  successive  block  may  nave  a  differ¬ 
ent,  varying  number  of  words,  but  the 
word  packing  density  usually  remains 
constant. 

length,  word  —  See  word  length. 

letter  —  One  of  a  set  of  symbols  combined 
to  represent  written  words, 
letter  code  —  In  the  Baudot  code,  the 


function  that  causes  machines  to  shift  to 
lower  case.  This  code  is  used  to  “rub- 
out”  errors  in  tape,  as  it  is  made  up  of 
intelligence  pulses  in  each  of  the  five 
channels,  and  causes  receiving  ma¬ 
chines  to  print  nothing, 
letter  ihlft  —  A  function  performed  by  a 
teleprinter,  when  initiated  by  the  let- 
ters-shift  character,  that  causes  the  ma¬ 
chine  to  shift  from  upper  case  to  lower 
case. 

level  —  LA  COBOL  term  indicating  the 
status  of  one  data  item  relative  to  an¬ 
other;  indicates  whether  one  item  in¬ 
cludes  subsequent  ones  or  whether,  as 
reflected  in  the  numbering  scheme 
which  must  follow  certain  rules,  data 
items  are  independent  of  each  other.  2. 
The  number  of  bits  in  each  character  of 
an  information  coding  system.  3.  The 
number  of  discrete  signal  elements 
which  can  be  transmitted  in  a  given 
modulation  scheme. 

levol,  activity  —  The  value  taken  by  a 
structural  variable  in  an  intermediate  or 
final  solution  to  a  programming  prob¬ 
lem. 

laval,  addratslng  —  See  addressing  level, 
lavel,  ciroiit  noise  —  The  circuit  noise 
level  at  any  point  in  a  transmission  sys¬ 
tem  is  the  ratio  of  the  circuit  noise  at 
that  point  to  some  arbitrary  amount  of 
circuit  noise  chosen  as  a  reference. 
This  ratio  is  usually  expressed  in  deci¬ 
bels  above  reference  noise,  abbreviated 
dBm,  signifying  the  reading  of  a  circuit 
noise  meter,  or  in  adjusted  decibels,  ab¬ 
breviated  dBa,  signifying  circuit  noise- 
meter  reading  adjusted  to  represent  in¬ 
terfering  effect  under  specified 
conditions. 

level,  data  —  See  data  level, 
level,  graphetic  —  An  example  is  a  charac¬ 
ter,  either  handwritten  or  printed,  usu¬ 
ally  then  capable  of  being  copied,  repro¬ 
duced,  transmitted,  or  manipulated  by 
an  ordered  set  of  pulses.  It  is  said  to  be 
a  representation  at  a  graphetic  level, 
level  Indicator  —  In  the  COBOL  system,  a 
symbol  or  level-number  used  in  a  data 
division  entry  to  indicate  level.  For  ex¬ 
ample,  FD  is  a  level  indicator, 
level-number  —  A  numeric  level  indicator, 
level  of  addressing  —  See  address,  indi¬ 
rect. 

level,  overload  —  The  operating  limit  of  a 
system,  component,  etc.;  that  point  at 
which  operation  ceases  to  be  satisfac- 
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tory  as  a  result  of  signal  distortion,  over¬ 
heating,  damage,  etc. 
lavalt,  iourca  language  —  Especially  in 
ALGOL  several  levels  of  source  lan- 

Rare  noted.  Provisions  are  made 
“  use  of  reference  level,  several 
publication  levels,  and  many  hardware 
levels. 

level  status  blocks  —  See  level  status  regis¬ 
ter. 

level  status  register  —  In  some  systems, 
level  registers  are  replicated  on  each 
priority  level  and  are  also  called  level 
status  blocks  (LSB).  The  LSB  contains 
the  execution  time  essence  of  a  task  and 
is  available  to  the  program  in  execution, 
loxomo  — The  written  word,  particle,  or 
stem  that  denotes  the  meaning, 
loxicon  —  A  vocabulary,  not  necessarily  in 
alphabetical  order,  with  definitions  or 
explanations  for  all  terms. 

LFU  —  See  least  frequently  used  memory, 
librarian  —  A  program  that  creates,  main¬ 
tains,  and  makes  available  the  collection 
of  programs,  routines,  and  data  that 
make  up  an  operating  system.  Librarian 
functions  may  include  system  genera¬ 
tion  and  system  editing, 
librarian,  magnatic-tapa  —  Arranges  the 
installation  program  in  acceptable  for¬ 
mats  on  the  library  tape.  Wnile  the  li¬ 
brarian  provides  the  information 
needed  bv  the  system  supervisor  to  au¬ 
tomatically  manipulate  the  running  of 
one  program  after  the  other,  features 
within  the  librarian  allow  the  program¬ 
mer  to  control  the  sequence  in  which 
the  program  will  be  run. 
librarian  program  —  The  librarian-pro- 
gram  portion  of  the  control  function 
provides  maintenance  of  library  pro¬ 
grams  used  as  part  of  the  operating  sys¬ 
tem.  The  library  may  be  stored  on  a  sin- 
le  secondary  storage  unit,  or  it  may  be 
istributed  over  several  different  stor¬ 
age  units.  In  either  case,  the  librarian 
program  keeps  this  library  up  to  date  by 
adding,  deleting,  and  moditying  as  re¬ 
quired.  User- written  application  pro¬ 
rams  can  be  incorporated  into  the  li- 
rary  along  with  subroutines,  the 
control  program  itself,  compilers,  sort- 
/merge,  and  utility  programs. 

library  —  LA  collection  of  documents  for 
study  or  reference.  2.  Groups  of  proven 
or  standard  routines,  or  parts  of  rou¬ 
tines,  used  to  solve  problems  with  or 
without  further  modification  to  adapt  to 
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particular  individual  provisions;  most 
often  stored  in  symbolic  coding  or  com¬ 
piler  programs  and  subdividecfinto  var¬ 
ious  volumes  according  to  type  of  arith¬ 
metic  or  computational  technique  used. 

library,  COBOL  — A  COBOL  library 
processor  is  available  to  store  and  re¬ 
trieve  data  and  procedure  division  de¬ 
scriptions,  and  it  provides  dynamic 
dumps  of  specified  data  areas  to  facili¬ 
tate  program  checkout. 

library,  •lactranic  —  A  general-purpose  li¬ 
brary  system  in  which  the  user  sits  at  a 
computer  terminal  and  calls  for  viewing 
on  a  crt  of  any  author,  title,  or  subject  in 
the  card  catalog,  or  any  page  of  any 
book  in  the  library. 

library  facilitiat  —  A  basic  library  of  gen¬ 
eral-purpose  software  is  furnished  by 
manufacturers  to  perform  common 
jobs;  to  this  the  user  can  add  his  own 
often-used  programs  and  routines.  Pro¬ 
grams  in  the  library  can  be  conveniently 
assembled  into  an  object  program  by 
the  use  of  macroinstructions. 

library  Bla  oiiitor  —  Some  systems  use  a 
library  file  editor  that  lets  users  combine 
compiler  or  assembler  output  to  form 
binary  libraries.  The  result  is  a  set  of 
central,  updatable  program  libraries 
that  eliminate  program  duplication. 

library,  input/output  —  Relieves  the  pro¬ 
grammer  of  having  to  be  familiar  with 
die  functional  and  instructional  differ¬ 
ences  among  the  peripherals. 

library,  job  —  One  or  several  partitioned 
data  sets  used  as  the  primary  source  of 
object  programs  for  a  definite  job  and  a 
source  of  runable  programs  from  which 
all  or  most  of  the  necessary  programs 
for  a  given  job  will  be  selected. 

library,  macro  —  An  assemblage  of  pre¬ 
pared  and  specialized  but  unparticula- 
rized  programs,  which  are  located  in 
mass  storage  and  which  may  be  selec¬ 
tively  found  by  an  assembler  which 
reads  them,  particularizes  them  by  re¬ 
placing  general  parameters  with  specific 
parameters,  anci  incorporates  them  into 
programs. 

library,  objoct  program  —  See  library,  pro¬ 
gram. 

library,  program  —  An  assemblage  or  or¬ 
ganized  set  of  computer  programs,  rou¬ 
tines,  or  common  or  specifically  de¬ 
signed  software,  i.e.,  catalog  of  program 
tides,  abstracts,  etc.,  reels  of  magnetic 
tapes  or  cabinets  of  punched  cards, 


library  programming 


limitod 


tapes  containing  various  programs  or 
routines,  source  or  object  programs 
classified  for  intelligence  or  retrieval, 
etc. 

library  programming  —  A  distinct  pro¬ 
gram  to  form  an  assemblage  or  to  re¬ 
trieve  from  or  input  to  a  library,  instead 
of  one  written  for  a  particular  job.  It  is 
a  program  which  may  be  called  simply 
by  reference  to  an  inoex  of  library  pro¬ 
gram  names. 

library,  routino  —  1 .  An  ordered  set  or  col¬ 
lection  of  standard  and  proven  routines 
and  subroutines,  usually  stored  in  rela¬ 
tive  or  symbolic  coding,  by  which  prob¬ 
lems  and  parts  of  problems  may  be 
solved.  (A  library  may  be  subdivided 
into  various  volumes,  such  as  floating- 
decimal,  double-precision,  or  complex, 
according  to  the  type  of  arithmetic  em¬ 
ployed  oy  the  subroutines.)  2.  A 
checked-out  routine  which  may  be  in- 
coiporated  into  a  larger  routine  and  is 
maintained  in  a  library  as  an  aid  to  pro¬ 
grammers.  3.  A  routine  for  building  and 
maintaining  a  library  of  special  pro¬ 
grams  and  subroutines.  It  is  capable  of 
inserting,  deleting,  changing,  or  replac¬ 
ing  routines  in  the  library.  With  this 
routine,  the  library  may  be  altered  at 
will  to  conform  to  individual  customer 
requirements. 

library,  subroutina  —  A  set  of  standard  and 
proven  subroutines  which  is  kept  on  file 
for  use  at  any  time. 

library  tapas  —  Library  tapes  will  have 
tape  labels,  skip  records,  and  CM’s 
(control  marks)  exactly  as  outlined  for 
data  tapes.  However,  the  programs 
themselves  must  be  stored  on  magnetic 
tape  according  to  a  particular  format. 
Liorary  tapes  may  contain  two  types  of 
intermixed  formats — standard  format 
(running  programs  as  set  up  by  the  li¬ 
brarian),  and  debugging  format  (this  in¬ 
cludes  check  data  as  well  as  the  pro¬ 
grams  to  be  checked).  Various  CM’s  are 
used  in  this  intermixing  of  formats. 

library  tracks  —  Tracks  used  to  store  ref¬ 
erence  data,  such  as  titles,  key  words, 
document  numbers,  etc.,  on  tapes, 
drums,  disks,  or  mass  storage  devices. 

library,  usar  —  A  basic  library  of  general- 
purpose  software  is  furnished  by  manu¬ 
facturers  to  perform  common  jobs;  to 
this  the  user  can  add  his  own  often-used 
programs  and  routines.  Programs  in  the 
library  can  be  conveniently  assembled 


into  an  object  program  by  the  use  of 
macroinstructions. 

LIFO  —  Acronym  for  Last  In  First  Out.  1 . 
Refers  to  push-down-stack  procedures; 
a  buffer  procedure.  2.  A  queue  disci¬ 
pline  wherein  the  newest  entry  in  a 
queue  or  file  is  the  first  to  be  removed. 
light-A  —  A  control-panel  light  which 
monitors  the  A-register  and  signals  par¬ 
ity  check  errors. 

light-B  —  A  control-panel  light  which 
monitors  the  B-register  and  signals  par¬ 
ity  check  errors. 

light,  chack  —  A  control-panel  indicator 
light  which  indicates  parity  errors  or 
arithmetic  overflow  conditions, 
light  gun  —  See  light  pen. 
light,  logic  —  See  logic  light, 
light  pan  —  LA  hand-held  light-sensing 
device  that  detects  the  crt  beam  when 
pointed  toward  a  portion  of  the  screen. 
Routines  are  provided  to  allow  the  user 
to  point  the  light  pen  at  objects  or  in¬ 
structions  on  tne  screen  for  identifica¬ 
tion  or  control  purposes.  In  addition,  a 
facility  may  be  provided  for  light-pen 
tracking,  which  allows  the  user  to  point 
at  a  tracking  object  displayed  on  the 
screen  and  move  it  rapidly  anywhere 
across  the  screen.  2.  A  hand-held  reader 
for  bar-code  labels  and  tags, 
light  pan  attantion  —  An  interruption  gen¬ 
erated  by  a  light  pen  when  it  senses  fight 
on  the  screen  of  a  crt  display  device, 
light,  raady  —  An  indicator  light  on  the 
display  panel  which,  when  on,  indicates 
that  a  piece  of  equipment  is  ready  for 
operation. 

light  stability  —  In  optical  character  rec¬ 
ognition  (OCR),  the  resistance  to 
change  of  color  of  the  image  when  ex¬ 
posed  to  radiant  energy, 
light,  storaga  —  The  fight  on  a  control 
console  panel  which  indicates  that  a  par¬ 
ity  check  error  has  occurred  on  a  charac¬ 
ter  as  it  was  read  into  storage, 
iight,  tapa  —  A  light  usually  found  on  the 
control  console  which  indicates  an  error 
during  the  read  or  write  cycle, 
iight,  tharmal  —  A  display  signal  which  is 
visible  to  machine  operators  when  inter¬ 
nal  equipment  temperature  is  higher 
than  a  designed  level, 
limit  chock  —  See  check,  limit, 
limitod  —  A  word  often  attached  to  an¬ 
other  word  or  term  to  indicate  the  par¬ 
ticular  machine  activity  that  needs  the 
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most  time,  e.g.,  tape-limited,  input- 
limited,  computer-limited,  etc. 
limitod,  computer  —  See  computer  limited, 
limited,  computer  (sorting)  —  A  sort  pro¬ 
gram  in  which  the  execution  time  of  the 
internal  instructions  determines  the 
elapsed  time  required  to  sort, 
limited,  input  —  The  time  that  the  central 
processing  unit  waits  for  delivery  of 
input  items.  This  restricts  the  speed  of 
the  operation. 

limited,  input/output  —  On  buffered  com¬ 
puters,  a  section  of  a  routine  in  which 
the  time  required  for  computation  is  ex¬ 
ceeded  by  the  time  required  for  input- 
/output  operations. 

limited,  output  —  The  speed  restriction  on 
a  process  or  on  equipment  which  causes 
other  operations  to  await  the  comple¬ 
tion  of  an  output  operation.  This  causes 
other  equipment  to  have  idle  time, 
limited,  printer  —  The  restrictions  on  a 
process  due  to  the  slowness  or  inade¬ 
quacy  of  the  printing  equipment.  Other 
operations  must  await  the  completion  of 
the  printing  unit. 

limited,  tape — Just  as  some  computers 
are  limited  to  the  slower  speeds  of  cards 
for  adequate  performance,  others  are 
bound  or  limited  in  performance  speeds 
by  the  time  required  for  reading,  writ¬ 
ing,  or  punchirig  tapes.  When  comput¬ 
ers  execute  various  types  of  business  or 
large  batch  data  processing,  and  much 
of  tfie  time  is  used  in  moving  tapes,  the 
computer  or  processor  must  wait  and  is 
said  to  be  tape  limited, 
limitar  —  A  device  that  reduces  the  power 
of  an  electrical  s^nal  when  it  exceeds  a 
specified  value.  The  amount  of  reduc- 
Uon  or  compression  increases  with  an 
increase  of  the  input  power, 
limit,  priori^  —  The  upper  bound  to  the 
priority  list  for  dispatching  or  designing 
a  priority  rating  to  various  tasks  or  sub¬ 
tasks,  i.e.j  active,  inactive,  top  priority, 
lowest  priority,  or  batch  processing, 
limits,  high-law  ^ — The  maximum  and 
minimum  values  of  data  expected. 
These  values  are  used  to  check  tne  pro¬ 
gram  and  results. 

limits,  scanning  —  The  action  of  compar¬ 
ing  input  variables  against  either  pre- 
storea  or  calculated  nigh  and/or  low 
limits  to  determine  if  an  alarm  condition 
is  present. 

linaar  aquation  —  An  equation  whose  left- 
hand  side  and  right-nand  side  are  both 
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linear  functions  of  the  variables.  Such 
an  emiation  can  always  be  put  in  the 
form  f(x,  y,  z, . . .) =c,  where  f  is  a  linear 
function  and  c  is  a  constant, 
linaar  programming  —  1 .  A  technique  used 
in  mathematics  and  operations  research 
to  find  a  best  solution  for  a  certain  type 
of  problem;  e.g.,  to  determine  the  ratio 
of  quantities  to  mix,  blend,  select,  etc., 
for  an  optimum  mixture.  Sometimes 
called  optimum  programming  and 
mathematical  programming.  2.  The 
analysis  of  problems  in  which  the  linear 
function  of  a  number  of  variables  is  to 
be  maximized  (or  minimized)  when 
those  variables  are  subject  to  a  number 
of  constraints  in  the  fom  of  linear 
inequalities,  or  the  solution  of  these 
proolems.  3.  A  technique  of  mathemat¬ 
ics  and  operations  research  for  solving 
certain  kinds  of  problems  involving 
many  variables,  where  a  best  value  or  set 
of  best  values  is  to  be  found.  This  tech¬ 
nique  is  not  to  be  confused  with  com¬ 
puter  programming,  although  problems 
using  the  technique  may  be  pro¬ 
grammed  on  a  computer.  Linear  pro¬ 
gramming  is  most  likely  to  be  feasible 
when  the  quantity  to  be  optimized, 
sometimes  called  the  objective  function, 
can  be  stated  as  a  matheniatical  expres¬ 
sion  in  terms  of  the  various  activities 
within  the  system,  and  when  this  expres¬ 
sion  is  simply  proportional  to  the  mea¬ 
sure  of  the  activities,  i.e.,  is  linear,  and 
when  all  the  restrictions  are  also  linear, 
linaar  programming  (product  mix)  — 
Given  a  set  of  raw  materials  with  given 
characteristics  and  a  given  set  of  market 
prices  for  finished  products,  linear  pro¬ 
gramming  will  indicate  how  these  raw 
materials  should  be  combined  to  pro¬ 
duce  the  highest  possible  profits  for  the 
company,  lending  of  gasoline  is  an  ex¬ 
ample  of  this  type  of  application, 
linaar  programming,  rotourco  allocation 
—  Linear  programming  (LP)  is  a  mathe¬ 
matical  technique  in  which  the  best  allo¬ 
cation  of  limited  resources  may  be  de¬ 
termined  by  manipulation  of  a  series  of 
linear  equations.  Each  factor  in  the 
problem  is  evaluated  against  all  other 
factors  in  relation  to  the  long-range 
goals,  yielding  optimum  paths  of  action 
for  management  consideration, 
linaar  programming  (transportation)  — 
Given  a  large  number  of  warehouses 
with  limited  capacities  and  a  large  num¬ 
ber  of  distributers  with  known  de¬ 
mands,  linear  programming  enables  the 
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design  of  a  shipping  schedule  that  will 
minimize  total  costs. 

linear  March  —  A  symbol  table  search  that 
examines  each  item  starting  with  the 
first  item  and  proceeding  sequentially. 

linaar  salaction  —  One  of  the  methods  of 
selecting  memory  or  input-output  de¬ 
vices  that  dedicates  one  address  line  per 
chip  selection.  This  results  in  overlap¬ 
ping  memory,  noncontiguous  memoiV. 

linoor  unit  —  A  device  which  follows  the 
rules  of  mathematical  linearity,  i.e.,  in 
which  the  change  in  output  due  to  a 
change  in  input  is  proportional  to  the 
magnitude  of  that  change  and  does  not 
depend  on  the  values  of  the  other  in¬ 
puts,  i.e.,  adders,  scalers,  and  integrat¬ 
ing  amplifiers,  whereas  multipliers  and 
function  generators  are  often  designed 
as  nonlinear. 

lino-B  —  Same  as  index  register. 

lina,  charoctar  tpocing  rafaranca  —  See 

character-spacing  reference  line. 

lina,  coda  —  A  single  instruction,  usually 
written  on  one  line  in  a  code  for  a  ^e- 
cific  computer,  to  solve  a  problem.  This 
instruction  is  usually  stored  as  a  whole 
in  the  program  register  of  the  computer 
while  It  is  executed,  and  it  may  contain 
one  or  more  addresses  of  repsters  or 
storage  locations  in  the  computer  where 
numbers  or  machine  words  are  to  be 
obtained  or  sent,  and  one  or  more  oper¬ 
ations  to  be  executed.  (Synonymous 
with  program  line.) 

lina  condifioiiing  —  The  process  by  which 
the  telephone  company  maintains  the 
quality  of  a  specific,  privately  leased  line 
to  a  certain  standard  of  permissible 
delay  distortion  and  sijpal  attenuation. 
AT&T  has  two  types  of  conditioning  re¬ 
ferred  to  as  C  and  D.  There  are  five 
categories  of  C  conditioning  (Cl 
through  C5)  and  two  categories  of  D 
conditioning  (D1  and  D2).  C  condition¬ 
ing  attempts  to  equalize  the  drop  in  sig¬ 
nal  voltage  and  envelope  delay  for  ml 
frequencies  transmitted;  D  conaitioning 
controls  the  signal-to-noise  ratio  and 
harmonic  distortion.  Both  may  be  used 
on  the  same  communication  channel. 

lina,  central  —  See  control  line. 

line-contrel  block  —  Abbreviated  LCB.  An 
area  of  main  storage  containing  control 
data  for  operations  on  a  line.  The  LCB 
can  be  divided  into  several  groups  of 
fields;  most  of  these  groups  can  be  iden¬ 
tified  as  generalized  control  blocks. 


line-control  procedures  —  Information 
transmitted  over  a  communication  line 
contains  both  data  and  control  charac¬ 
ters.  Line-control  procedures,  which  in¬ 
crease  transmission  efficiency  by  estab¬ 
lishing  rules  of  protocol  between 
transmitter  and  receiver,  include  ASCII, 
SDLC,  and  BSC  disciplines.  BSC  (Bi¬ 
nary  Synchronous  Control)  and  SDLC 
(Synchronous  Data  Link  Control)  are 
the  industry  standards  for  synchronous 
transmission.  For  asynchronous  trans¬ 
mission,  ASCII  procedures  are  the  in¬ 
dustry  standarcT.  Line-control  proce¬ 
dures  are  generally  implemented  in 
software,  but  the  choice  of  a  particular 
line-control  procedure  depends  on  the 
hardware  and  transmission  technique 
required. 

lino  control  unit  —  A  multiplier  or  line  con¬ 
trol  computer — a  special-purpose  com¬ 
puter  for  controlling  input  and  output 
from  communication  lines  when  these 
lines  are  not  directly  accessed  to  the 
computer. 

lino,  delay  —  A  device  capable  of  retard¬ 
ing  a  pulse  of  energy  between  input  and 
output,  based  on  the  properties  of 
materials,  circuit  parameters,  or  me¬ 
chanical  devices.  Examples  of  delay 
lines  are  material  media  such  as  mer¬ 
cury,  in  which  sonic  patterns  may  be 
propagated  in  time;  lumped-constant 
electrical  lines;  coaxial  cables;  transmis¬ 
sion  lines;  and  recirculating  magnetic- 
drum  loops. 

lino,  doloy,  roglttor  —  See  register,  delay 
line. 

lino  discipline  —  Procedures  that  act  to  ad¬ 
just  the  operating  parameters  of  trans¬ 
mission  systems  to  achieve  correct  or 
desired  line  control;  includes  considera¬ 
tions  of  contention,  polling,  queuing 
priority,  etc. 

lino  distortion  —  As  data  in  the  form  of 
analog  signals  is  sent  down  a  line  be¬ 
tween  modems,  it  suffers  from  the 
effects  of  envelope  delay  and  amplitude 
distortion.  Signals  of  different  frequen¬ 
cies  are  delayed  or  attenuated  by  differ¬ 
ing  amounts  as  they  are  transmitted.  To 
compensate  for  these  effects,  two  tech¬ 
niques  are  employed:  line  conditioning 
and  modem  equalization. 

lino  drivers  —  Same  as  bus  drivers,  output. 

lino  editor  pi^rom  —  A  program  that  al¬ 
lows  additicms,  deletions,  and  correc¬ 
tions  to  be  made  to  the  text  on  a  line  by 
line  basis. 
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line,  end  of  —  A  machine  code  character 
which  indicates  the  end  or  termination 
of  a  group  of  records. 

line  Interfoce  —  In  order  for  a  computer  to 
communicate  over  a  particular  fine  and 
with  a  particular  terminal  or  another 
computer,  the  computer  manufacturer 
must  provide  a  communications  inter¬ 
face  to  handle  that  specific  line-terminal 
or  line-computer  combination.  The  line 
interface  provides  a  way  for  the  remote 
device  (terminal  or  computer)  to  talk  to 
the  host  computer  site.  It  usually  con¬ 
forms  to  ASCII  code  and  discipline, 
meets  the  electrical  and  lomcal  require¬ 
ments  of  the  Electronic  Industries  Asso¬ 
ciation  (EIA)  RS-232  standard,  and  con¬ 
nects  to  a  modem  or  acoustic  coupler  at 
speeds  between  110  and  9600  bits  per 
second. 

Iiii«  itttin  —  An  item  of  data,  in  data  proc¬ 
essing,  that  is  on  the  same  level  as  a 
given  set  of  items  for  a  given  application 
and  which  could  logically  be  printed  on 
the  same  line  on  a  printed  page;  for  in¬ 
stance,  stock  number,  item,  quantity, 
and  cost. 

Ilii«  lc«yi,  crt  system  —  Keys  for  such  func¬ 
tions  as  double  space,  print  (to  activate 
the  printer),  stop  (to  deactivate  the  prin¬ 
ter),  read  (to  display  stored  text),  recall 
(to  retrieve  text  from  the  “save”  area  of 
the  diskette),  save  (to  save  a  portion  of 
text  for  later  retrieval),  store  (to  store 
text  to  diskette),  line  end  (to  eliminate 
text  to  the  right  of  the  cursor  up  to  a  full 
line),  line  enter  (to  spread  text  open  or 
move  text  down  for  better  framing),  and 
page  end  (to  clear  the  screen  from  the 
cursor  position  to  the  end  of  the  dis¬ 
played  text). 

line  iiiitr«gittration  —  The  improper  or 
unacceptable  appearance  of  a  line  of 
characters  or  numerals  in  optical  char¬ 
acter  recognition,  usually  so  gauged  on 
or  with  respect  to  the  real  or  imaginary 
horizontal  base  line. 

line  noise  —  Noise  originating  in  a  trans¬ 
mission  line. 

line  printer  —  A  printing  device  which 
prints  an  entire  line  of  data  at  a  time  and 
then  advances  to  the  next  line.  Such 
printers  normally  use  rotating  drums  or 
chains  on  which  the  desired  characters 
are  engraved.  Line  printers  operate 
much  faster  than  character-at-a-time 
printers.  They  are  normally  associated 
with  computers  or  medium  to  high¬ 
speed  terminal  services. 
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lino  printing  —  Printing  one  line  of  charac¬ 
ters  across  a  page,  i.e.  100  or  more 
characters  simultaneously,  as  continu¬ 
ous  paper  advances  line  by  line  in  one 
direction  past  type  bars  or  a  type  cylin¬ 
der  that  contains  all  characters  in  all  po¬ 
sitions. 

lino  protocol  —  Line  protocol  is  a  set  of 
rules  for  controlling  the  sequence  of 
transmissions  on  a  synchronous  line. 
These  rules  explain  bidding  for  a  line, 
methods  for  positive  and  negative  ac¬ 
knowledgements,  requests  for  retrans¬ 
missions,  receiver  and  transmitter  time¬ 
out  constraints,  and  other  controls 
necessary  for  the  orderly  flow  of  mes¬ 
sage  blocks  from  one  terminal  to  an¬ 
other. 

line  skew  —  A  type  of  line  misregistration, 
in  which  a  string  of  characters  to  be  read 
by  an  optical  character  reader  appears 
in  a  uniformly  slanted  or  skewed  condi¬ 
tion  with  respect  to  a  real  or  imaginary 
base  line. 

lines,  select  —  The  core  memory  circuits 
on  various  equipment  which  carry  se¬ 
lecting  coincident  pulses.  These  pulses 
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select  the  core  position  which  is  to  be 
used  in  the  ensuing  operation. 

line  status  —  The  status  of  a  communica¬ 
tion  line,  such  as  receive,  transmit,  or 
control. 

line,  voica-grada  —  The  common  com¬ 
munications  line  used  in  normal  tele¬ 
phone  communications.  It  is  an  essen¬ 
tial  part  of  most  communications 
systems  involving  computers  and  data 
transmission.  A  typical  voice-grade  line 
has  a  bandwidth  of  up  to  3000  hertz. 

link —  1.  That  part  of  a  subprogram  that 
connects  it  with  the  main  program.  2.  A 
process  to  gather  or  unite  two  or  more 
separately  written,  assembled,  or  com¬ 
piled  programs  or  routines  into  various 
single  operational  entities,  i.e.,  to  com- 
lete  linkage.  Some  computer  systems 
ave  special  programs  called  linkage 
editors  to  correct  address  components 
into  symbols  or  to  perform  relocation  to 
avoid  overlapping. 

linkable  program  —  A  program  with  extra 
information  in  the  object  module  which 
defines  internal  and  external  symbols. 
The  loader  uses  this  information  to  con¬ 
nect,  or  link,  external  references  to  in¬ 
ternal  symbols. 

linkage  —  1 .  Specific  instructions  that  are 
related  to  the  entry  and  re-entry  of 
closed  subroutines.  2.  The  instructions 
which  connect  one  program  to  another, 
providing  continuity  of  execution  be¬ 
tween  the  programs. 

linkage,  communicatient  —  Common-car¬ 
rier  equipment  provided  by  such  com¬ 
panies  as  American  Telephone  and  Tel¬ 
egraph,  Western  Union,  and  American 
Cable  and  Radio  provide  high-speed 
communication  facilities  for  two-way 
transmission  of  data  between  the  cen¬ 
tral  computer  site  and  remotely  located 
input/output  units.  Transactions  origi¬ 
nating  at  these  remote  points  are  con¬ 
veyed  along  linkage  wires  directly  to  the 
computer  where  they  are  immediately 
evaluated  and  processed.  Then  the  re¬ 
sult  is  returned  to  the  originator  and 
other  appropriate  distant  points.  The 
whole  transaction  is  handlea  in  a  matter 
of  seconds. 

linkaga  aditor  —  A  standard  service  rou¬ 
tine  to  convert  outputs  of  assemblers  or 
compilers  to  forms  which  can  be  loaded 
and  executed  by  combining  separately 
developed  object  modules,  or  incor- 
ix)rating  all  or  parts  of  previously  proc¬ 
essed  load  modules  into  a  new  load 


module.  The  linkage  editor  also  re¬ 
places  or  inserts  control  sections,  cre¬ 
ates  overlay  facilities,  or  resolves  sym¬ 
bolic  cross  references  between  various 
input  modules.  Usually  linkage  editors 
are  run  before  programs  are  ready  for 
load  in  OS,  DOS,  or  TOS  operations, 
i.e.,  disk  and  tape  operating  systems, 
linkage  macroinstruction  —  See  macroin¬ 
struction,  linkage. 

link  bit  —  A  specific  one-bit  diagnostic 
register  whicn  contains  an  indicator  for 
overflow  from  the  accumulator,  and 
usually  other  registers,  and  which  can 
be  tested  under  program  control, 
link,  communication  —  The  physical  means 
of  connecting  one  location  to  another 
for  the  purpose  of  transmitting  informa¬ 
tion. 

link  control — ^An  agreed  procedure  on 
how  message  data  passes  between  the 
terminal  and  the  processor  and  which 
ensures  message  integrity  by  including 
an  error-control  discipline, 
link  control  procodure  —  A  procedure  by 
which  data  is  transferred  in  an  orderly 
and  accurate  manner  over  a  communi¬ 
cations  link.  Abbreviated  LCP. 
link,  data  —  Equipment  that  permits  the 
transmission  ofinformation  in  data  for¬ 
mat. 

linkod  soguontial  filo  —  A  file  that  has  an 
access  interface  identical  to  that  used 
for  the  various  sequential  devices  (mag¬ 
netic  tape,  line  printer,  card  reader, 
etc.).  Consistency  between  seq^uential 
device  and  disk  is  achieved  with  the 
linked  sequential  file, 
linkod  subroufino  —  Same  as  subroutine, 
closed. 

link  group  —  Consists  of  those  links  which 
employ  the  same  multiplex  equipments, 
linking  loador  —  A  loader  used  to  link 
compiled/assembled  programs,  rou¬ 
tines,  and  subroutines  and  transform 
the  results  into  tasks, 
linking  loodor  oxocutivo  —  An  executive 
program  that  connects  different  pro¬ 
gram  segments  so  they  may  be  run  in 
the  computer  as  one  unit, 
linking,  program  —  See  program  linking, 
link  ovorflow  —  See  overflow,  link. 

LISP  —  Acronym  for  LISt  Processing.  An 
inteipretive  language,  developed  for 
manipulation  or  symbolic  strings  of 
recursive  data,  i.e.,  used  to  develop 
higher-level  languages. 
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list  —  LA  string  of  items  written  in  a 
meaningful  format  that  designates 
quantities  to  be  transmitted  for  input- 
/output.  2.  An  individual  series  of  simi¬ 
lar  items,  as  the  names  of  cities  and  the 
current  population  of  each,  i.e.,  a  one¬ 
dimensional  array  of  numbers.  3.  To 
print  every  relevant  item  of  input  data, 
list,  assembly  —  A  printed  list  that  is  the 
byproduct  of  an  assembly  procedure.  It 
lists  in  logical  instruction  sequence  all 
details  of  a  routine,  showing  the  coded 
and  symbolic  location  next  to  the  actual 
notations  established  by  the  assembly 
procedure.  This  listing  is  highly  useful 
in  the  debugging  of  a  routine. 

Hit,  chained  —  A  set  of  items  each  of  which 
contains  an  identifier  for  the  next  item 
in  a  particular  order,  but  such  order 
does  not  have  any  particular  relation  to 
the  order  in  which  they  are  stored, 
list,  commciiicl  —  A  sequence  of  steps,  gen¬ 
erated  by  the  CPU,  pertaining  to  the 
performance  of  an  i/o  operation, 
list,  first  it«iii  —  Same  as  indication,  g^oup. 
list,  iiid«x«d  —  A  FORTRAN  instruction 
in  read  and  write  statements  to  form 
special  indexed  arrays, 
listing,  assnmbly-longufign  —  This  binary- 
output  program  of  the  compiler  is  op¬ 
tional  at  compile  time.  The  listing  con¬ 
tains  the  symbolic  instructions 
equivalent  to  the  binary-code  output  of 
the  compiler.  This  assembly-output  list¬ 
ing  is  useful  as  a  debugging  aidf.  By  in¬ 
cluding  certain  pseudo-operation  codes 
in  in-line  assemoly  language,  the  assem¬ 
bly-language  output  can  be  assembled 
by  the  assembler  (if  output  is  obtained 
on  either  cards,  paper  tape,  or  magnetic 
tape).  This  will  allow  modification  of 
proems  at  the  assembly-language 

listing,  proof  —  See  proof  listing, 
listing,  soloctivo  —  The  output  printing  of 
data  which  needs  various  sets  of  prede¬ 
termined  criteria. 

list,  momory<-inop  —  The  memory  map  is  a 
listing  of  all  variable  names,  array 
names,  and  constants  used  by  the  pro¬ 
gram  with  their  relative  address  assign¬ 
ments.  The  listing  will  include  all  sub¬ 
routines  called  and  the  last  location 
when  called  (some  systems), 
list,  polling  —  See  polling  list, 
list  procossing  —  A  specific  technique  for 
programming,  using  list  structures  to 
organize  storage.  Computer  storage  is 


organized  into  many  lists  or  structures 
of  data  items,  eacn  with  a  symbolic 
name,  a  leader,  starting  record,  and 
number  of  entries. 

list  procossing  longuogos  —  Specific  lan¬ 
guages  developed  by  symbol  manipula¬ 
tion  and  used  primarily  as  research 
tools  rather  than  for  production  pro¬ 
gramming.  Most  have  proved  valuable 
m  construction  of  compilers  and  in  sim¬ 
ulation  of  problem  solving.  Other  uses 
have  been  generalized  and  verification 
of  mathematical  proofs,  pattern  recog¬ 
nition,  information  retrieval,  algebraic 
manipulation,  heuristic  programming, 
and  exploration  of  new  programming 
languages. 

list  processing  program  —  A  particular 
type  of  program  called  EULER  is  an  ex¬ 
tension  of  ALGOL  60  and  has  specific 
list  processing  capabilities. 

list,  punch-down  —  A  list  of  items  where 
the  last  item  entered  is  the  first  item  of 
the  list,  and  the  relative  position  of  the 
other  items  is  pushed  back  one. 

list,  push-down  —  Same  as  list,  punch- 
down. 

list,  push-up  —  A  list  of  items  where  each 
item  is  entered  at  the  end  of  the  list,  and 
the  other  items  maintain  their  same  rel¬ 
ative  position  in  the  list. 

list  structuro  —  A  specific  set  of  data  items 
combined  because  each  element  con¬ 
tains  the  address  of  the  successor  item 
or  element,  i.e.,  a  predecessor  item  or 
element.  Such  lists  grow  in  size  accord¬ 
ing  to  the  limits  of  fixed  storage  capac¬ 
ity,  and  it  is  relatively  simple  to  insert  or 
delete  data  items  anywhere  in  a  list 
structure. 

litoral— -A  word,  number,  or  symbol 
which  names,  describes,  or  defines  itself 
and  not  something  else  that  it  might 
represent. 

litorafuro  toorch  —  A  systematic  and  ex¬ 
haustive  search  for  published  material 
on  a  specific  subject,  and  usually  the 
preparation  of  abstracts  on  that  mate¬ 
rial. 

livo  koyboord  —  A  keyboard  that  lets 
users  interact  with  the  system  while  a 
program  is  running  to  examine  or 
change  program  vanables  or  perform 
keyboard  calculations. 

lood  —  To  enter  or  add  to  the  internal 
storage  of  a  computer  various  informa¬ 
tion  from  auxilia^,  intermediate,  or  ex¬ 
ternal  storage. 
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loiid-and<^e  —  A  computer  operation  and 
compiling  technique  in  which  the  pseu¬ 
do-language  is  directly  converted  to  ma¬ 
chine  language  and  the  program  run 
without  an  output  machine-language 
program  being  created, 
load  cords  —  The  punched  cards  which 
contain  the  program  instructions  and 
the  constant  values. 

loader — program  required  on  practi¬ 
cally  all  systems  that  loads  the  user’s 
program  along  with  required  system 
routines  into  tne  central  processor  for 
execution;  used  on  time-sharing,  real¬ 
time,  and  batch  systems.  Loaders  trans¬ 
fer  the  object  code  from  some  external 
medium  (tape  or  disk)  into  RAM.  Link¬ 
ing  loaders  can,  in  addition,  string  diff¬ 
erent  program  modules  together,  and  a 
relocation  feature  permits  loading  into 
different  address  blocks,  as  they  are  as¬ 
signed  by  the  translator.  Obviously,  in 
this  case,  loader  and  translator  must  be 
able  to  communicate, 
loader,  automatic  —  A  loader  program 
often  implemented  in  a  special  ROM 
(read-only  memory)  that  allows  loading 
of  binary  paper  tapes  or  the  first  record 
or  sector  of  a  mass-storage  device.  The 

firogram  is  equivalent  to  a  bootstrap 
oader  plus  a  oinary  loader.  When  an 
automatic  loader  is  installed,  it  is  sel¬ 
dom  necessary  to  key  in  a  bootstrap  pro¬ 
gram  to  load  the  binary  loader. 

loader,  binory  —  A  program  used  to  load 
a  binary  format,  such  as  those  produced 
by  the  binary-dump  program,  the  link 
editor,  or  an  assembler,  into  memory. 

loader,  bootstrap  —  See  bootstrap  loader, 
loader,  bootstrap  (microprocessor)  — 

Enables  users  to  enter  data  or  a  pro¬ 
gram  into  the  RAMs  from  a  teletype¬ 
writer,  paper  tape,  or  keyboard,  ana  ex¬ 
ecute  the  program  from  the  RAMs. 
Often  consists  of  a  PROM  that  plugs 
into  the  phototyping  board. 

loader  (FORTRAN)  —  The  FORTRAN 
loader  is  a  two-pass  relocating  loader 
that  can  load  separately  compiled  pro¬ 
grams  into  storage  and  complete  the 
linkages  between  them. 

loader,  initial  program  —  The  procedure 
that  causes  the  initial  part  of  an  operat¬ 
ing  system  or  other  program  to  be 
loaded  such  that  the  program  can  then 
proceed  under  its  own  control.  Contrast 
with  bootstrap.  Abbreviated  IPL. 

loader  programs  —  Programs  that  take  in¬ 


formation  being  entered  into  the  com¬ 
puter  or  coming  from  external  memory 
and  transfer  it  into  the  internal  memory 
of  the  computer.  They  also  help  keep 
track  of  where  the  information  is  in 
memory. 

loaders  and  linkage  editors  (microproces¬ 
sors)  —  Loaders  and  linkage  editors 
perform  a  number  of  services  for  the 
programmer.  Generally  they  take  ma¬ 
chine  code  or  object  code  as  input, 
along  with  possible  programmer  com¬ 
mands,  and  produce  the  desired  “mem¬ 
ory  image.’’  Their  characteristics  are  in¬ 
fluenced  by  the  available  translators  and 
the  machine  architecture.  Relocating 
loaders  are  needed  with  assemblers  that 
can  generate  relocatable  object  code. 
Linkage  editors  are  needed  when  the  as¬ 
sembly  language  allows  for  reference 
across  object  modules.  If  separately  as¬ 
sembled  (or  compiled)  subroutines  are 
allowed,  subroutine  linkages  must  be 
accomplished.  Loaders  can  be  consid¬ 
ered  a  form  of  translator. 

loadar,  systam  —  The  system  loader  loads 
binary  object  programs  output  from 
compilations  and  assemblies  into  com¬ 
puter  memory.  The  system  loader  is  ca- 
able  of  loading  binary  main  programs, 
inary  subprograms,  library  subrou¬ 
tines,  and  input/output  drivers.  The 
linkage  between  these  programs  is  per¬ 
formed  automatically  during  loading. 
The  system  loader  loads  input/output 
drivers  from  the  specified  logical  equip¬ 
ment  for  a  program  and  performs  all 
linkages  within  the  monitor.  Programs 
may  be  loaded  from  cards,  paper  tape, 
or  from  the  master  file.  Intermixed  pro¬ 
grams  may  be  loaded  in  part  of  eacn  of 
oiese  devices  in  one  load  operation. 
The  loader  is  resident  in  upper  com¬ 
puter  memory  and  is  capable  of  overlay¬ 
ing  itself  in  part  with  library  subrou¬ 
tines.  Common  data-storage  areas  are 
placed  in  the  loader  area  to  allow  com¬ 
plete  overlay  of  the  loader.  Thus,  a 
program  may  use  all  of  computer  mem¬ 
ory.  No  memory  storage  is  lost  be¬ 
cause  of  the  size  of  the  loader  (some 
systems). 

loadar  typas  —  A  number  of  microcom¬ 
puter  loaders  are  available  to  complete 
various  coding  processes.  Many  types 
can  be  stored  in  ROMs.  Assembled  pro¬ 
grams  are  often  loaded  into  read-only 
memory.  They  can  also  be  loaded  into 
RAMs,  in  which  case  a  bootstrap  type  is 
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often  used.  A  relocating  loader  auto¬ 
matically  adjusts  program  addresses 
and  loads  tne  resulting  instructions. 
Some  loaders  have  linking  capability 
that  lets  users  employ  routines  with  un¬ 
defined  labels.  Tnese  types  supply  the 
missing  cross-references  between  sepa¬ 
rate  routines. 

iood  facility  —  The  hardware  facility  de¬ 
signed  to  allow  program  loading, 
loading,  block  —  A  technique  for  program 
loading  in  which  the  control  or  other 
sections  of  the  program  or  program 
segment  are  loaded  into  adjacent  posi¬ 
tions  in  the  main  memory, 
looding,  bootstrap  —  1 .  A  particular  rou¬ 
tine  placed  in  storage  for  the  purpose  of 
reading  into  storage  another  program, 
routine,  or  various  data.  2.  A  single  sub¬ 
program  that  loads  a  complete  object 
program. 

looding,  dynomic  pragram  —  The  loading 
of  a  program  module  or  routine  into 
main  memory  through  reference  to  it  by 
a  loaded  executing  program, 
loading  orror  —  The  error  found  in  the 
output  of  the  computer  which  came 
about  as  a  result  of  a  change  in  value  of 
the  load  which  was  supplied, 
loading,  input  —  Amount  of  load  imposed 
upon  the  sources  supplying  signals  to 
the  input. 

loading,  initial  program  —  See  program 
loading,  initial. 

looding-locotion  mlsuso  errors  —  A  load¬ 
ing-location  specification  was  made  but 
no  load  or  execute  was  specified;  the 
loading  location  specified  was  not 
within  the  available  range  of  memory; 
the  loading  location  is  assigned  as  the 
first  available  location, 
loading  procoduro — ^  System,  object,  and 
library  routines  are  loaded  in  a  similar 
manner.  A  program  may  have  a  fixed 
origin  or  may  be  relocatable.  Fixed  ori¬ 
gin  programs  are  loaded  into  the  spec- 
ifieci  memory  address.  Programs  are 
relocated  by  a  base  address  initially  set 
by  the  executive  routine.  After  the  main 
program  has  been  loaded,  any  library 
subroutines  or  equipment  drivers  callea 
will  then  be  loaded.  When  all  the  neces¬ 
sary  routines  are  in  memory,  the  loader 
returns  to  the  job  processor, 
loading,  program  —  See  program  loading, 
loading  routino  (boofitrap)  — ^  1 .  A  devel¬ 
oped  routine  placed  in  storage  for  the 
purpose  of  reading  into  storage  another 
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program,  routine,  or  various  data.  2.  A 
sin^e  subprogram  that  loads  a  com¬ 
plete  object  program, 
loading  routino,  program  —  The  proce¬ 
dure  for  inserting  instructions  and  the 
constant  values  of  the  program  into  the 
computer. 

load  koy  —  See  key,  load, 
load  koy,  tapo  —  See  key,  tape  load, 
load  modo  —  In  load  mode,  data  transmis¬ 
sion  is  such  that  data  delimiters  are  car¬ 
ried  along  with  the  data  transmitted,  as 
in  contrast  with  move  mode, 
load  on  coll  —  When  a  program  is  too 
large  to  fit  into  core  memory  of  the  cen¬ 
tral  processing  unit,  sometimes  it  can  be 
se^ented  so  that  some  subproCTams 
reside  on  the  disk,  to  be  loaded  into 
core  on  call. 

Iood  point  —  The  preset  point  at  which 
magnetic  tape  is  initially  positioned 
under  the  read/write  head  to  start  read¬ 
ing  or  writing 

Iood  ihoring  —  Computers  placed  in  tan¬ 
dem  (duplexing  or  triplexing)  to  share 
the  peak-period  load  of  a  system, 
local  —  In  some  systems,  a  mode  in  which 
data  entered  from  the  keyboard  is  dis¬ 
played  on  the  screen  but  is  not  transmit¬ 
ted  on  the  communications  line. 

LOCAL  —  Acronym  for  Load  On  CALL 
local  format  ttorago  A  method  by  which 
frequently  used  formats  can  be  stored  at 
a  terminal  controller  instead  of  being 
repeatedly  sent  down  the  communica¬ 
tions  line. 

local  forms  control  —  Abbreviated  LFC.  A 
system  for  off-line  data-entry  operations 
by  diskette  storage  of  fixed  formats  and 
data  at  the  local  site, 
local  loop  —  The  service  provided  by  the 
common  carrier  to  connect  a  customer’s 
location  to  a  central  office.  This  always 
includes  the  circuit  and  some  circuit  ter¬ 
mination  equipment,  but  may  also  in¬ 
clude  input/output  equipment.  Some¬ 
times  referred  to  as  subscriber  station, 
locol  modo  »  The  state  of  a  data  terminal 
equipment  that  cannot  accept  incoming 
calls  or  data  because  it  is  engaged  in 
some  internal  activity, 
locol  tido  —  Data-terminal  connections  to 
input/output  devices, 
locol  volidation  and  orithmotic  —  A  data- 
reliability  function  which  acts  to  ensure 
that  entered  data'  is  error-free  by  the 
time  it  reaches  the  host  computer.  A  va- 


local  voriablo 
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riety  of  edit  checks  and  arithmetic  oper¬ 
ations  identify  bad  entries  and  verify  to¬ 
tals,  freeing  the  application  program  of 
error  processing  and  the  communica¬ 
tions  line  of  error  messages.  Control 
records  indicating  the  appropriate 
checks  for  each  field  in  a  format  may  be 
stored  in  buffer  memory  or  on  diskette 
or  disk  at  the  terminal  controller, 
local  variabla  —  A  variable  whose  name  is 
known  only  to  the  subprogram  to  which 
it  belongs. 

locata — tape  is  searched  for  the  first 
occurrence  of  specific  information, 
location  —  A  place  in  main  memory  or 
auxiliary  storage  where  a  unit  of  data 
may  be  stored  or  retrieved, 
location,  bit  —  A  storage  position  on  a  re¬ 
cord  capable  of  stonng  one  bit. 
locotion  countor  —  Same  as  register,  con¬ 
trol. 

location,  olfoctivo  byto  —  The  actual  stor¬ 
age  location  pointed  to  by  the  effective 
virtual  address  of  a  byte  addressing  in¬ 
struction. 

location,  offoctivo  doublo-word  —  The  ac¬ 
tual  storage  location  pointed  to  by  the 
effective  virtual  address  of  a  double- 
word  addressing  instruction, 
locotion,  offoctivo  holt-wonl^ — The  stor¬ 
age  location  pointed  to  by  the  effective 
virtual  address  of  a  half-word  address¬ 
ing  instruction. 

locotion,  offoctivo  word  —  The  storage  lo¬ 
cation  pointed  to  by  the  effective  virtual 
address  of  a  word-addressing  instruc¬ 
tion. 

location  idontitlor  —  See  identifier,  loca¬ 
tion. 

locotion,  momory  —  A  position  in  a  com¬ 
puter  storage  device, 
locotion,  run  —  A  routine  which  locates 
the  correct  run  on  a  program  tape, 
whether  initiated  by  another  routine  or 
manually. 

locations,  protoctod  —  Locations  reserved 
for  special  purposes,  and  in  which  data 
cannot  be  stored  without  undergoing  a 
screening  procedure  to  establisn  suit¬ 
ability  for  storage  therein, 
location,  storago  —  A  storage  position 
holding  one  computer  word,  usually 
designated  by  a  specific  address  or  a 
specific  register. 

locking  oscopo  —  See  escape,  locking. 

locking  shift  choroctor  —  See  character, 
locking  shift. 


lock,  momo^  writo  —  A  p-bit  write-protect 
field  optionally  provided  for  each  512- 
word  page  of  core  memory  addresses 
(some  computers). 

lockout  —  A  portion  of  the  buffer  cycle  in 
which  the  logic  or  arithmetic  unit  must 
cease  operation  or  neither  will  be  able 
to  communicate  with  the  memory  unit. 

lockout,  koyboord^An  interlock  feature 
that  prevents  sending  from  the  key- 
boarcf  while  the  tape  transmitter  or  an¬ 
other  station  is  sending  on  the  same  cir¬ 
cuit. 

lockout  modulo  —  An  electronic  circuit 
that  prevents  keying  of  more  than  one 
keyboard  output  signal  at  a  time.  When 
two  or  more  Tkeys  are  depressed  simul¬ 
taneously,  it  either  accepts  only  the  first 
signal  registered  or  prevents  entry  of  all 
signals  and  transmits  an  error  signal  to 
warn  the  operator. 

lockout,  writo  —  In  various  time-sharing 
computers,  a  lockout  prevents  all  pro¬ 
grams  (usually)  from  writing  to  any  par¬ 
ticular  portion  of  a  store,  but  still  allows 
unimpeded  reading  of  that  part  of  stor¬ 
age  by  all  concurrent  programs. 

lock-up  toblo  —  A  method  of  controlling 
the  location  to  which  a  jump  or  transfer 
is  made.  It  is  used  especially  when  there 
are  a  large  number  of  alternatives,  as  in 
function  evaluation  in  scientific  compu¬ 
tations. 

log  —  1 .  A  record  of  everything  pertinent 
to  a  machine  run,  including  identifica¬ 
tion  of  the  machine  run,  record  of  alter¬ 
ation,  switch  settings,  identification  of 
input  and  output  tapes,  copy  of  manual 
key-ins,  identification  of  alt  stops,  and  a 
record  of  action  taken  on  all  stops.  2.  To 
print  or  record  one  or  more  values.  The 
values  might  be  the  instantaneous  val¬ 
ues  of  input  variables,  or  averaged  or 
calculated  values. 

logarithm  —  The  logarithm  of  a  number  is 
the  exponent  indicating  the  power  to 
which  It  is  necessary  to  raise  a  given 
number,  called  the  base,  to  produce  the 
original  number. 

logger  —  A  device  that  automatically  re¬ 
cords  physical  processes  with  respect  to 
time. 

loggers,  system  utilixation  —  A  program 
or  a  device  that  collects  statistical  infor¬ 
mation  about  how  the  system  is  operat¬ 
ing. 

logging,  failure  —  An  automatic  proce¬ 
dure  whereby  the  maintenance  section 
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of  the  monitor,  acting  on  machine- 
check  interrupts  (immediately  following 
error  detection),  records  the  system 
state.  This  log  is  an  aid  in  diagnosing 
intermittent  errors. 

logging,  interrupt  —  See  interrupt  logging, 
logic —  1.  The  science  that  deals  with  the 
canons  and  criteria  of  validity  in 
thought  and  demonstration;  the  science 
of  the  formal  principles  of  reasoning.  2. 
The  basic  principles  and  applications  of 
truth  tables,  the  relationships  of  propo¬ 
sitions,  the  interconnection  of  on-olf 
circuit  elements,  etc.,  for  mathematical 
computation  in  a  computer, 
logical  AND  —  Same  as  gate,  AND. 
logical  capabilitios,  FORTRAN  IV  — 5^^ 
FORTRAN  IV  logical  capabilities, 
logical  comparison  —  The  act  of  compar¬ 
ing  A  and  B.  The  result  of  the  execution 
of  such  an  operation  is  1,  or  yes,  if  A  is 
the  same  as  B,  and  0,  or  no,  if  A  is  not 
the  same  as  B  (or  vice  versa), 
logical  connectives  —  The  operators  or 
words,  such  as  AND,  OR,  OR  ELSE,  IF 
THEN,  NEITHER  NOR.  and  EXCEPT, 
that  make  new  statements  from  given 
statements  and  also  have  the  property 
that  the  truth  or  falsity  of  the  new  state¬ 
ments  can  be  calculated  from  the  truth 
or  falsity  of  the  given  statements  and  the 
logical  meaning  of  the  operator, 
logical  data  indepondonco  —  The  quality 
of  a  data-base  environment  that  allows 
the  conceptual  or  logical  (as  opposed  to 
physical)  structure  of  the  data  to  be 
changed  without  affecting  the  programs 
that  manipulate  data  that  is  not 
changed. 

logical  docision  —  I .  The  choice  or  ability 
to  choose  between  alternatives.  Basi¬ 
cally  this  amounts  to  an  ability  to  answer 
yes  or  no  with  respect  to  certain  funda¬ 
mental  questions  involving  equality  and 
relative  magnitude;  e.g.,  in  an  inventory 
application,  it  is  necessary  to  determine 
whether  or  not  there  has  been  an  issue 
of  a  given  stock  item.  2.  The  operation 
of  selecting  alternative  paths  of  flow  de¬ 
pending  on  intermediate  program  data. 

logical  datign  —  1 .  The  logic  of  the  sys¬ 
tem,  machine,  or  network.  2.  Computer 
design  from  the  viewpoint  of  data  flow 
within  the  computer  without  considera¬ 
tion  of  the  hardware, 
logical  diagram  —  A  diagram  representing 
logical  elements  and  their  interconnec¬ 
tions  without  construction  or  engineer¬ 
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ing  details.  The  graphic  representation 
of  the  logic  elements  and  their  relations 
in  a  computer.  The  graphic  presenta¬ 
tion  of  logic  processes  which  are  to  be 
performed  in  a  distinct  order  to  achieve 
a  solution. 

logical  elemont  —  The  smallest  building 
block  in  a  computer  or  data  processing 
system  that  can  be  represented  by  logi¬ 
cal  operators  in  an  appropriate  system 
of  symbolic  logic.  Typical  logical  ele¬ 
ments  are  the  AND  gate  ana  the  OR 
gate;  they  can  be  represented  as  opera¬ 
tors  in  a  suitable  symbolic  logic, 
logical  exprotiions  —  Same  as  logic  ex¬ 
pressions. 

logical  file  —  LA  data  set  that  is  com¬ 
posed  of  one  or  more  logical  open  rec¬ 
ords.  2.  A  data  file  that  has  been  de¬ 
scribed  to  the  disk  or  tape  operating 
systems  through  the  use  of  a  file-defini¬ 
tion  (DTF)  macroinstruction.  Note  that 
a  data  file  is  described  to  the  operating 
system  through  a  different  defining 
method.  Operating  system  publications 
refer  to  a  data  file  describea  in  this  diff¬ 
erent  manner  as  a  data  set. 
logical  flowchart  —  A  detailed  solution  of 
the  work  order  in  terms  of  the  logic,  or 
built-in  operations  and  characteristics, 
of  a  specific  machine.  Concise  symbolic 
notation  is  used  to  represent  the  infor¬ 
mation  and  describe  the  input,  output, 
arithmetic,  and  logical  operations  in¬ 
volved.  The  chart  indicates  types  of  op¬ 
erations  by  use  of  a  standard  set  of  block 
symbols.  A  coding  process  normally  fol¬ 
lows  the  logical  flowchart, 
logical  group  instructions  —  A  group  of  in¬ 
structions  that  usually  includes  AND, 
OR,  exclusive-OR,  compare,  and  rotate 
or  complement  data  in  registers  or  in 
memory. 

logical  IF  —  A  FORTRAN  IV  statement 
will  execute  when  the  logical  expression 
is  true,  or  will  bypass  the  statement  if  it 
is  false. 

logical  instruction  —  An  instruction  that 
carries  out  a  logical  operation,  such  as 
AND,  OR,  NOR. 
logicol  multiply  —  See  AND. 
logical  numbor  —  The  number  assigned  to 
a  peripheral  unit  during  autoloaa  or  sys¬ 
tem  generation  time.  This  number  can 
be  altered  whenever  convenient,  in  con¬ 
trast  to  a  physical  unit  number, 
logical  oporation  —  An  operation  in  which 
a  decision  affecting  the  future  sequence 
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of  instruclions  is  automatically  made  by 
the  computer.  The  decision  is  based 
upon  comparisons  between  all  or  some 
ot  the  characters  in  an  arithmetic  regis¬ 
ter,  and  their  counterparts  in  any  other 
register  on  a  less  than,  equal  to,  or 
greater  than  basis;  or,  between  certain 
characters  on  arithmetic  registers  and 
built-in  standards.  Also,  a  shifting  oper¬ 
ation  in  which  the  digits  droppea  off 
one  end  of  a  word  are  returneo  to  the 
other  in  circular  fashion.  Operations  on 
a  word  on  a  character-by-character  basis 
without  regard  for  other  characters  as  in 
logical  OR  operations. 

logical  oporafiont  —  The  comparing,  se¬ 
lecting,  making  references,  matching, 
sorting,  merging,  etc.,  where  in  essence 
Is  and  Os  (corresponding  to  yes's  and 
no’s)  constitute  the  elements  being  ope¬ 
rated  on. 

logical  oporator  —  A  mathematical  symbol 
that  represents  a  mathematical  process 
to  be  performed  on  an  associated  ope¬ 
rand.  In  FORTRAN  IV,  an  operation 
which  acts  on  one  or  two  logical  varia¬ 
bles  or  logical  expressions.  Such  opera¬ 
tors  are  AND,  the  logical  product,  OR, 
the  logical  sum,  and  NOT,  the  logical 
complement. 

logical  OR  inttructiont  Specific  Boolean 
logic  operations  performed  between 
specifiea  registers  on  a  bit-by-bit  basis. 
A  logic  1  is  left  in  the  results  register  if 
any  bit  in  any  bit  position  of  either  regis¬ 
ter  is  a  logic  1 . 

logical  product  —  Same  as  gate,  AND. 

logicol  rocord  —  A  record  whose  scope,  di¬ 
rection,  or  length  is  governed  by  the 
specific  nature  of  the  information  or 
clata  which  it  contains  instead  of  by 
some  feature  or  limitation  of  the  stor^e 
device  that  holds  it.  Such  records  diflfer 
in  size  from  the  physical  records  in 
which  they  are  contained.  Physical  rec¬ 
ords  might  be  limited  to  a  400-character 
physical  record  size  (example,  an  airline 
standard),  but  many  logical  records 
might  require  fewer  or  more  than  the 
limit. 

logical  rolatlon  —  In  assembler  program¬ 
ming,  a  logical  term  in  which  two  ex¬ 
pressions  are  separated  by  a  relational 
operator.  The  relational  operators  are 
EQ,  GE,  GT,  LE,  LT,  and  NE. 

logical  ihlft  —  See  shift,  circular. 

logical  sum  —  See  sum,  logical. 


logical  switch  —  An  electronic  device  used 
for  directing  input  cards  to  one  of  a 
number  of  outputs. 

logical  symbol  —  1 .  A  sign  used  as  an  op¬ 
erator  to  denote  the  particular  opera¬ 
tion  to  be  performed  on  the  associated 
variables.  2.  A  symbol  used  to  graph¬ 
ically  represent  a  logical  element. 

logical  tracing  —  Tracing  as  performed 
only  on  jump  or  transfer  instructions. 

logical  variabio  —  In  FORTRAN  IV,  a 
variable  which  may  have  only  true  or 
false  value. 

logic  analysis  —  The  delineation  or  deter¬ 
mination  of  the  specific  steps  required 
to  produce  the  desired  output  or  intelli¬ 
gence  information  from  the  given  or  as¬ 
certained  input  data. 


Courtesy  Philips  Test  and 
Measuring  Instruments,  Inc. 

Logic  analyzer. 

logic  onolyxors  —  Logic  analyzers  gener¬ 
ally  fall  into  three  categories:  state 
analyzers,  timing  analyzers,  and  trigger 
generators.  State  analyzers  display  digi¬ 
tal  data,  in  the  form  of  Is  and  Os  on  a 
cathode-ray  tube  or  via  light-emitting 
diodes,  in  a  word-versus-event  format. 
This  concentration  on  word  sequences 
makes  state  analyzers  useful  in  examin¬ 
ing  the  functional  behavior  of  binary 
systems.  They  are  especially  useful  in 
tne  design  of  microprocessor-con¬ 
trolled  digital  products  for  examining 
the  flow  of  command  and  data  words  on 
multiline  buses. 

logic,  Boolaon  —  A  mathematical  analysis 
of  logic. 

logic  card  —  A  group  of  electrical  compo¬ 
nents  and  wiring  circuitry  mounted  on  a 
board  which  allows  easy  withdrawal 
from  and  replacement  in  a  socket  in  the 
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eouipment.  Each  such  card  is  related  to 
a  oasic  machine  function,  and,  on  dis¬ 
covery  of  a  bug  in  that  function,  the  card 
can  be  replaced. 

logic  chart  —  A  flowchart  of  a  program  or 
portions  of  a  program,  showing  the 
major  logical  steps  intended  to  solve  a 
problem. 

logic  circuit  —  An  electronic  circuit  that  is 
used  to  complete  a  logical  function. 
Some  examples  are:  OR,  NOR,  AND, 
NAND  and  exclusive  OR.  The  output  of 
the  circuit  is  dependent  on  the  state  (1 
or  0)  of  the  inputs. 

logic  comparison  —  See  comparator. 

logic  convontion,  positive  —  Logic  defined 
such  that  a  logic  1 ,  or  high  signal,  corre¬ 
sponds  to  a  more  positive  voltage  level 
and  a  logic  0,  or  low  signal,  corresponds 
to  a  more  negative  vmtage  level. 

logic  decision  —  A  specific  decision  made 
in  a  computing  system  or  environment 
as  a  direct  result  of  the  internal  organi¬ 
zation  of  the  system,  but  one  of  the  bi¬ 
nary  or  yes  or  no  type,  and  basically 
relating  to  questions  of  equality,  ine¬ 
quality,  or  relative  magnitude. 

logic  decoder  —  A  logic  device  that  con¬ 
verts  data  from  one  number  system  to 
another  (e.g.,  an  octal-to-decimal  de¬ 
coder).  Decoders  are  also  used  to  recog¬ 
nize  unique  addresses,  such  as  a  device 
address,  and  bit  patterns. 

logic  design  —  The  specification  of  the 
working  relations  between  the  parts  of  a 
system  in  terms  of  symbolic  logic  and 
without  primary  regard  for  its  hardware 
implementation. 

logic  diogram  —  A  diagram  that  repre¬ 
sents  a  logic  design  or  its  hardware  im¬ 
plementation. 

logic,  double-rail  —  Each  logic  variable  in 
these  circuits  is  represented  by  a  pair  of 
electric  lines.  Three  states  can  actually 
be  assumed,  such  as  zero,  one,  and 
undecided. 

logic  element  —  A  device  that  performs  a 
logic  function. 

logic  element,  sequential  —  See  element, 
sequential  logic. 

logic  expressions  —  A  logic  expression 
consists  of  logical  constants,  variable 
array  elements,  function  references,  and 
comoinations  of  those  operands,  sepa¬ 
rated  by  logical  operators  and  paren¬ 
theses.  A  logical  expression  may  contain 
arithmetic  expressions,  separated  by  re¬ 
lational  operators,  and  separatea  by 
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other  elements  specified  by  logical  op¬ 
erators  and  parentheses.  Logic  expres¬ 
sions  are  most  often  used  in  logical  IF 
statements  but  can  also  be  used  m  logi¬ 
cal  assignment  statements  and  as  argu¬ 
ments  of  functions.  The  logical  expres¬ 
sion  may  take  on  only  two  values,  true 
or  false.  When  a  logical  expression  ap¬ 
pears  in  a  FORTRAN  statement,  it  is 
evaluated  according  to  specified  rules. 
It  will  always  yield  one  of  the  two  values, 
true  or  false. 

logic,  formal  —  An  objective  study  of  the 
structure,  form,  and  design  of  valid  ar¬ 
guments,  and  disregarding  for  this  pur¬ 
pose  the  meaning  and  importance  of  the 
terms  of  the  argument  itself. 

logic,  hord-wirod  —  A  logic  design  that  re¬ 
quires  interconnection  of  numerous  in¬ 
tegrated  circuits  formed  or  wired  for 
specific  purposes  and  which  are  rela¬ 
tively  unalterable.  A  hard-wired  diode 
matrix  is  hard-wired  logic,  whereas  a 
RAM,  ROM,  or  CPU  can  be  repro¬ 
grammed  with  little  difficulty  to  change 
the  purpose  of  operation.  Hard-wired 
interconnections  are  usually  completed 
by  soldering  or  by  printed  circuits  and 
are  thus  “hard-wired”  in  contrast  to 
software  solutions. 

logic  instruction  —  An  instruction  that  exe¬ 
cutes  an  operation  that  is  defined  in 
symbolic  logic,  such  as  the  operations 
AND,  OR,  NOR. 

logic  light  —  The  control-console  light 
which  indicates  that  an  error  has  oc¬ 
curred  in  an  operation. 

logic,  machine  —  See  machine  logic. 

logic,  mathematical  —  Exact  reasoning 
concerning  nonnumerical  relations  by 
using  symbols  that  are  efficient  in  calcu¬ 
lation. 

logic  multiply  —  A  Boolean  operation  per¬ 
formed  on  two  binary  digits  so  that  the 
result  is  one,  if  and  only  if  both  digits 
are  one,  and  zero  if  either  digit,  or  both, 
is  a  zero. 

logic,  negative  —  Logic  in  which  the  more 
negative  voltage  represents  the  1  state 
and  the  less  negative  voltage  represents 
the  0  state. 

logic,  N-level  —  A  particular  arrangement 
or  design  of  gates  connected  in  such  a 
way  that  no  more  than  N  gates  are  in 
series  in  a  specific  component  or  frame. 

logic  oporotion  —  1 .  Nonarithmetic  opera¬ 
tions  that  are  expressible  in  terms  of  the 
propositional  calculus  or  a  two-valued 
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Boolean  algebra  cyerating  on  individ¬ 
ual  pairs  ot  bits.  z.  Sometimes,  nona¬ 
rithmetic  operations,  such  as  compare, 
shift,  and  jump. 

logic  probe  —  A  logic-testing  tool  de¬ 
signed  to  give  a  direct  readout  of  logic 
levels  without  the  set-up  and  calibration 
time  needed  for  logic  analyzers  and 
scopes.  Logic  probes  use  one  or  more 
lamps  to  indicate  whether  a  point  in  a 
digital  signal  path  is  at  a  logic  1 ,  a  logic 
0,  or  is  toggling  between  these  levds. 
Some  units,  fpr  example,  use  three 
lamps — red  for  1 ,  white  for  0,  and  blue 
for  toggling.  The  relative  brightness  of 
the  red  and  white  lamps  gives  some  in¬ 
dication  of  the  duty  cycle,  and  all  lamps 
off  indicates  the  absence  of  logic  signals. 
Other  units  have  a  single  lampi— on  for 
1 ,  off  for  0,  and  blinking  for  toggling.  A 
constant  half-brightness  indication 
means  no  signal  is  present. 

logic  product  —  The  result  developed 
from  the  AND  operation  as  contrasted 
with  product  aritnmetic. 

logic  product  goto  —  Same  as  gate,  AND. 

logic,  progrommod  —  The  internal  logic 
design  which  is  alterable  in  accordance 
with  a  precompleted  program  which 
controls  the  various  electronic  intercon¬ 
nections  of  the  gating  elements;  i.e.,  the 
instruction  repertory  can  be  electroni¬ 
cally  changed,  or  the  machine  capability 
can  be  matched  to  the  problem  require¬ 
ment. 

logic  shift  —  A  shift  which  is  similar  to  a 
cyclic  shift  and  which  can  affect  all  posi¬ 
tions,  i.e.,  a  nonarithmetic  shift. 

logic  spoctrum,  progrommoblo  —  The  pro¬ 
grammable  logic  spectrum  breaks  down 
into  two  oistinct  categories — pro¬ 
grammable  logic  devices  and  pro¬ 
grammable  logic  systems.  Each  of  these 
categories  can  be  further  broken  down 
and  ordered  by  the  flexibility  and  capa¬ 
bility  of  their  individual  elements.  Pro¬ 
grammable  logic  devices  can  be  defined 
as  relatively  simple  entities  which,  of 
themselves,  do  not  comprise  an  entire 
computing  system.  Included  in  this  cat- 
egoiy  are  random  logic,  FPLAs,  PLAs, 
ROMs,  EAROMs,  RAMs,  CAMs,  and 
microprocessors . 

logic  stofoi  —  The  binary  ( 1  or  0)  values  at 
the  nodes  of  logic  elements  and  ICs  at 
a  particular  time.  Also  called  logic  sig¬ 
nals. 

logic  sum  —  See  sum,  logical. 


logic  turn  goto  —  Same  as  gate,  OR. 

logic  symbol  —  1 .  A  symbol  used  to  graph¬ 
ically  represent  a  logic  element.  2.  A 
symool  used  to  represent  a  logic  con¬ 
nective. 

logic,  symbolic  —  1 .  The  study  of  formal 
logic  and  mathematics  by  means  of  a 
special  written  language  which  seeks  to 
avoid  the  ambiguity  and  inadequacy  of 
ordinary  language.  2.  The  mathematical 
concepts,  techniques,  and  languages  as 
used  in  definition  (1),  whatever  their 
particular  application  or  context. 

logic  system  analyzer  —  A  test  instrument 
capable  of  monitoring  the  operation  of 
a  microprocessor-based  system.  The 
primary  instrument  for  verification  and 
troubleshooting  in  the  design,  manufac¬ 
ture,  and  field  service  of  various  micro- 
processor-based  products. 

logic,  transistor-transistor  —  Abbreviated 
TTL.  An  integrated  circuit  in  which  two 
transistqrs  are  combined  in  one  mono¬ 
lithic  structure.  These  circuits  are  gen¬ 
erally  faster,  easier  to  construct,  and 
hence  cheaper  than  DTL  circuits. 

logic  typos  —  The  most  common  types  of 
digital-logic  families  of  elements  are  the 
transistor-transistor-lc^ic  (TTL),  emit¬ 
ter-coupled  logic  (ECL),  and  metal- 
oxide-semiconductor  (MOS)  or  com¬ 
plementary  metal-oxide-semiconductor 
(CMOS)  log^ic.  Each  of  these  families 
has  its  own  set  of  parameters  and  ap¬ 
plications,  and  each  is  encountered  in 
many  modem  microprocessor  applica¬ 
tions.  The  TTL  family  has  been  the 
most  widely  used  of  the  three  families. 

logic,  variabla  —  The  internal  logic  design 
which  is  alterable  in  accordance  with  a 
completed  program  which  controls  the 
various  electronic  interconnections  of 
the  gating  elements. 

login  —  A  procedure  for  user  access  to  a 
system  involving  identification,  access 
control,  and  exchange  of  network  infor¬ 
mation  between  user  and  system.  Also 
called  logon. 

logout  —  A  procedure  for  user  exit  from  a 
system  which  frequently  provides  usage 
statistics  to  the  user.  Also  called  logoff. 

log,  rool-fimo  clock  —  This  built-in  clock  is 
used  for  a  wide  variety  of  programming¬ 
time  puiposes.  It  can  be  usea  to  log  the 
receipt  times  of  periodic  real-time  input 
data.  Each  input  message  and  its  receipt 
time  may  be  recorded  together.  This 
clock  is  also  used  in  connection  with  the 
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preparation  of  statistical  and  analytical 
reports  dealing  with  the  frequency  of 
certain  transactions. 

log,  romoto  computing-tyttoiii  —  The  re¬ 
mote  computing  system  maintains  a  log 
of  operations  that  take  place  between 
the  computer  and  each  terminal.  The 
log  contains  such  information  as  the 
number  of  statements  handled,  the 
number  and  types  of  errors  detected, 
and  the  volume  of  output  produced. 
The  information  in  the  log  can  be  used 
for  various  purposes.  For  example,  the 
number  of  errors  may  indicate  that  ad¬ 
ditional  training  might  be  helpful.  Simi¬ 
larly,  if  an  individum  terminal  is  busy,  it 
might  indipte  the  need  for  an  addi¬ 
tional  terminal.  If  the  cost  of  the  system 
is  shared  among  terminals  according  to 
usage,  the  information  in  the  log  can  be 
used  for  billing  purposes. 

log,  tytt«m  —  A  data  set  in  which  iob- 
related  information,  operational  data, 
descriptions  of  unusual  occurrences, 
commands,  and  messages  to  or  from  the 
operator  may  be  stored.  Abbreviated 
SYSLOG. 

log  word,  Intorrupt  —  See  interrupt  log 
word. 

longitudinal  chock  —  A  system  of  error 
control  based  on  the  check  that  some 
preset  rules  for  the  formation  of  the 
group  of  bits  in  the  same  numerical 
order  in  all  the  character  signals  in  a 
block  are  observed. 

longitudinal  circuit  —  A  circuit  formed  by 
one  telephone  wire  (or  by  two  or  more 
telephone  wires  in  parallel)  with  the  re¬ 
turn  through  the  earth  or  through  any 
other  conductors  except  those  which 
are  taken  with  the  original  wire  or  wires 
to  form  a  metallic  telephone  circuit. 

longitudinal  parity  chock — The  data  line 
terminal  at  the  transmitting  end  gener¬ 
ates  a  longitudinal  parity  character  dur¬ 
ing  the  transmission  of  the  data  charac¬ 
ters.  This  is  essentially  a  count  for  even 
parity  of  all  of  the  bits  in  each  one  of  the 
bit  levels  for  all  data  characters  in  the 
message  including  the  start-of-message 
code  but  not  the  end-of-message  cocte. 
This  same  count  is  also  being  generated 
for  the  bits  of  the  data  characters  enter¬ 
ing  the  data-line  terminal  of  the  receiv¬ 
ing  end. 

longhudiiiol  rodundonco  —  A  condition  in 
which  the  bits  in  each  track  or  row  of  a 
record  do  not  total  an  even  (or  odd) 
number.  The  term  is  usually  used  to 
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refer  to  records  on  magnetic  tape,  and 
a  system  can  have  either  odd  or  even 
longitudinal  parity. 

longitudinol  rodundoncy  chock  —  Ab¬ 
breviated  LRC.  A  system  of  parity 
checking  for  transmission  errors.  Data 
organized  into  blocks  has  a  block-check 
or  LRC  character  following  the  block. 
The  LRC  character  is  developed  by 
forming  a  parity  check  on  all  bits  in  the 
same  bit  position  in  the  block.  This  is 
equivalent  to  forming  a  parity  bit  for  all 
bits  located  on  each  “channel”  or 
“level”  of  paper  or  magnetic  tape, 
longitudinal  transmission  chock  —  An  even 
or  odd  parity  check  at  fixed  intervals 
during  cfata  transmission, 
long  word  —  See  word,  long, 
look  ahoad  —  A  feature  of  the  CPU  that 
permits  the  machine  to  mask  an  inter¬ 
rupt  request  until  the  following  instruc¬ 
tion  has  been  completed.  This  is  also  a 
feature  of  adder  circuits  and  ALUs  that 
permits  these  devices  to  look  ahead  to 
anticipate  that  all  carries  generated  are 
availaole  for  addition, 
look-ot  toblo  —  Finding  elements  of  a 
table  by  direct  calculation  rather  than  by 
a  comparison  search, 
look-up  —  A  procedure  for  obtaining  the 
function  value  corresponding  to  an  ar¬ 
gument  from  a  table  of  function  values, 
look-up  Instruction  ~  An  instruction  de¬ 
signed  to  allow  reference  to  systemati- 
cmly  arranged,  stored  data, 
look-up  toblo  —  A  collection  of  data  in  a 
form  suitable  for  ready  reference,  fre¬ 
quently  as  stored  in  sequenced  machine 
locations  or  written  in  the  form  of  an 
array  of  rows  and  columns  for  easy 
entry,  and  in  which  an  intersection  of 
labeled  rows  and  columns  serves  to  lo¬ 
cate  a  specific  piece  of  data  or  informa¬ 
tion. 

look-up,  toblo,  instruction  —  See  instruc¬ 
tion,  table-look-up. 

look-up,  toblo,  tochniquos  —  See  table- 
look-up  techniques. 

loop  —  1 .  The  repeated  execution  of  a  se¬ 
ries  of  instructions  for  a  fixed  number  of 
times.  2.  A  coding  technique  in  which  a 
group  of  instructions  is  repeated,  usu¬ 
ally  with  modified  instructions  or 
m<Klified  data  values.  3.  A  sequence  of 
instructions  that  is  repeated  until  a  ter¬ 
minal  condition  prevails, 
loopback  tost  —  A  type  of  test  in  which  sig¬ 
nals  are  loopea  from  a  test  center 
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through  a  data  set  or  loopback  switch 
and  back  to  the  test  center  for  measure¬ 
ment. 

loop  box  — A  register  for  modifying  in¬ 
structions  in  a  loop. 

loop,  control  processing  unit  (CPU)  — 

The  main  routine  or  a  control  program 
and  that  which  is  associated  with  the 
control  of  the  internal  status  of  the 
processing  unit,  in  contrast  to  those 
control  programs  of  routines  developed 
with  terminals  and  file  storage  input- 
output. 

loop,  central  scanning  —  A  loop  of  instruc¬ 
tions  which  determines  which  task  is  to 
be  performed  next.  After  each  item  of 
work  is  completed,  control  is  trans¬ 
ferred  to  the  central  scanning  loop 
which  searches  for  processing  requests 
in  order  to  determine  which  is  the  next 
item  to  be  processed.  The  computer 
may  cycle  idly  in  the  central  scanning 
loop  if  no  item  requires  attention,  or  it 
may  go  into  a  wait  state  which  is  inter¬ 
rupted  if  the  need  arises. 

loop  chocking  —  A  method  of  checking  the 
accuracy  of  transmission  of  data  in 
which  the  received  data  are  returned  to 
the  sending  end  for  comparison  with 
the  original  data,  which  are  stored  there 
for  this  purpose. 

loop,  clotod  —  A  programming  technique, 
system,  or  device  to  develop  feedbaclc  of 
data  for  various  control,  modification, 
or  checking  purposes. 

loop  countor  —  A  specific  register  used  to 
implement  high-speed  loop  branching, 
including  simple  instruction  loops. 

loop,  dynamic  —  A  specific  loop  stop  con¬ 
sisting  of  a  single  jump  instruction 
which  causes  a  jump  to  itself.  A  loop 
stop  is  usually  desired  for  operating 
convenience,  such  as  to  indicate  an 
error. 

loop,  foodbock  —  A  closed  signal  path  in 
which  outputs  are  comparea  with 
desired  values  to  obtain  corrective  com¬ 
mands. 

loop,  foodbock  control  —  A  closed  trans¬ 
mission  path  which  includes  an  active 
transducer  and  consists  of  a  forward 
path,  a  feedback  path,  and  one  or  more 
mixing  points  arranged  to  maintain  a 
prescnbed  relationsnip  between  the 
loop  input  and  output  signals. 

loop  foodbock  signol  —  That  part  of  the 
loop  output  signal  that  is  fed  back  to  the 
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input  to  produce  the  loop  actuating  sig¬ 
nal. 

loop,  home  —  A  specific  operation  involv¬ 
ing  only  those  input  and  output  units 
associated  with  the  local  terminal,  i.e., 
as  when  a  teletypewriter  is  being  used  to 
punch  a  data  tape  while  not  connected 
to  the  computer. 

looping  —  A  computer  operation  in  which 
a  sequence  of  steps  is  repeated. 

looping  oxocutlon  —  The  execution  of  the 
same  set  of  instructions  where  for  each 
execution  some  parameter  or  sets  of 
arameters  have  undergone  a  change, 
uch  change  may  be  a  new  value  for  a 
variable,  or  addresses  of  various  data 
may  be  modified,  often  through  the  use 
of  an  index  register. 

loop  inltlollzotlon  —  The  instructions  im¬ 
mediately  prior  to  a  loop  proper  which 
set  addresses  and/or  data  to  their 
desired  initial  values. 

loop  Input  signol  —  An  external  signal  ap¬ 
plied  to  a  feedback  control  loop  in  con¬ 
trol  systems. 

loop,  nostlng  —  Nesting  loops  usually  con¬ 
tain  a  loop  of  instructions  which  then 
also  contains  inner  loops,  nesting  sub¬ 
routines,  outer  loops,  and  rules  and 
procedures  relating  to  in  and  out  proce¬ 
dures  for  each  type. 

loop,  opon  —  Pertaining  to  a  control  sys¬ 
tem  in  which  there  is  no  self-correcting 
action  for  misses  of  the  desired  opera¬ 
tional  condition  as  there  is  in  a  closed 
loop  system. 

loop,  oporotlon  —  A  loop  which  has  an  as¬ 
sociated  set  of  instructions  which  re¬ 
store  modified  instructions  or  data  to 
their  original  or  initial  values  at  each 
entry  to  the  loop,  or  a  sequence  of  in¬ 
structions  which  may  be  obeyed  repeti¬ 
tively. 

loop,  ropid-occost  —  A  section  of  storage, 
particularly  in  drum,  tape,  or  disk-stor¬ 
age  units,  which  has  much  faster  access 
than  the  remainder  of  the  storage.  Syn¬ 
onymous  with  revolver. 

loop,  roclrculotlng  —  In  drum  computers, 
a  small  section  of  memory  which  has 
much  faster  access  than  the  remainder 
of  memory. 

loop,  tolfochocking  —  A  self-checking  loop 
assures  the  integrity  of  the  i/o  circuits  of 
the  control  computer.  A  subroutine  in 
the  control  computer  compares  the 
value  received  with  the  value  transmit- 
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ted.  If  the  values  are  not  identical,  cor¬ 
rective  action  is  taken. 

loop,  iolf-rosotting  —  A  loop  that  contains 
instructions  restoring  all  locations 
affecting  the  operation  of  the  loop  to 
their  initial  condition  as  at  entry  of  the 
loop. 

loops,  outsido  —  Outside  loops  are  most 
often  considered  for  nested  loops  when 
loops  within  it  are  entirely  contained. 
The  outside  loop  executes  the  control 
parameters  that  are  being  held  constant 
while  the  current  loop  is  being  carried 
through  possible  values, 
loop,  stop  —  A  small  closed  loop  usually 
designed  and  used  for  operator  conve¬ 
nience,  i.e.,  to  indicate  an  error,  im¬ 
proper  use,  or  special  result, 
loop  storogo  —  See  storage,  loop, 
loop  storos,  doloy  —  A  method  of  storing 
information  by  transmitting  bits  or  no¬ 
bits  serially  through  a  loop, 
loop  tyttom,  closod  —  A  system  in  which 
the  computer  controls  an  external  pro¬ 
gram  or  process  without  human  inter¬ 
vention.  An  example  of  a  closed-loop 
process-control  system  would  be  a  com¬ 
puter  connected  directly  to  instrumen¬ 
tation  through  a  digital-to-analog  con¬ 
verter  to  complete  the  feedback  loop. 
The  computer  could  then  take  control 
directly  of  the  process  by  setting  con¬ 
trollers,  activating  switches,  valves,  etc. 
loop  torminotion  —  Many  ways  exist  to  ter¬ 
minate  loops.  For  example,  when  read¬ 
ing  data  from  cards,  the  cards  can  sim¬ 
ply  be  let  to  run  out,  causing  a  hang-up 
or  stop.  More  commonly,  however,  in 
reading  data,  the  last  card  contains 
some  particular  code  number  which 
may  be  tested  and  used  to  terminate  the 
loop.  Most  often,  the  first  card  contains 
the  number  of  data  sets  to  be  read,  and 
this  number  is  put  into  a  counter  loca¬ 
tion,  and  tested  for  zero  to  end  the  loop. 
iQop  tMtlng  —  Those  instructions  of  a 
loop  which  determine  when  the  loop 
function  has  been  completed. 

Ipop  tranif#r  function  —  The  mathemati¬ 
cal  function  expressing  the  relationship 
between  the  output  of  a  properly  ter¬ 
minated  feedbacK  loop  system  and  the 
input. 

loop  updoto — ^The  process  of  supplying 
current  parameters  associated  with  a 
particular  loop  for  use  by  the  control 
algorithm  of  that  loop  in  calculating  a 
new  control  output. 
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loss,  gop  —  The  loss  in  output  attribut¬ 
able  to  the  finite  gap  length  of  the  re¬ 
produce  head.  The  loss  increases  as  the 
wavelength  decreases,  amounting  to  ap¬ 
proximately  4  dB  when  the  wavelength 
IS  equal  to  twice  the  gap  length,  and 
subsequently  increases  rapidly  toward  a 
complete  extinction  of  output  when  the 
wavelength  is  approximately  equal  to 
1.15  times  the  gap  length. 

loss,  tronsmissloii  —  A  general  term  used 
to  denote  a  decrease  in  signal  power  in 
transmission  from  one  point  to  another. 
Transmission  loss  is  usually  expressed 
in  transmission  units. 

low-ocfivity  doto  procossing  —  The  pro¬ 
cessing  of  a  limited  number  of  input 
transactions  against  very  large  master 
files. 

low  ordor  —  Pertaining  to  the  weight  or 
significance  assignee  to  the  digits  of  a 
number;  e.g.,  in  the  number  123456, 
the  low  order  digit  is  6.  One  may  refer 
to  the  three  low-order  bits  of  a  binary 
word  as  another  example. 

low-ordor  digit  —  A  digit  that  occupies  a 
less  significant  position  in  a  number. 

low-ordor  position  —  The  rightmost  posi¬ 
tion  in  a  number  or  word. 

low-porformonco  oguipmonts  —  Those 
equipments  having  insufficiently  exact¬ 
ing  characteristics  to  permit  their  use  in 
trunk  or  link  circuits.  Such  equipment 
may  be  employed  in  subscriber  line  cir¬ 
cuits  whenever  it  meets  the  line-circuit 
requirements. 

low  tpood  —  Pertaining  to  data  communi¬ 
cations  systems  operating  at  speeds  of 
less  than  2400  bits  per  second. 

I.P  —  Abbreviation  for  Linear  Program¬ 
ming.  A  mathematical  technique 
whereby  the  best  allocation  of  limited 
resources  may  be  determined  by  manip¬ 
ulation  of  a  series  of  linear  equations. 
Each  factor  in  the  problem  is  evaluated 
against  all  other  factors  in  relation  to 
the  long-range  goals,  thus  yielding  opti¬ 
mum  parts  of  action  for  management 
consicieration. 

IPM  —  Abbreviation  for  Lines  Per  Min¬ 
ute. 

LRC  —  Abbreviation  for  longitudinal  re¬ 
dundancy  check.  An  error-checking 
technique  based  on  an  accumulated  Ex¬ 
clusive  OR  of  transmitted  characters. 
An  LRC  character  is  accumulated  at 
both  the  sending  and  receiving  stations 
during  the  transmission  of  a  block.  This 
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accumulation  is  called  the  block-check 
character  (BCC)  and  is  transmitted  as 
the  last-  character  in  the  block.  The 
transmitted  BCC  is  compared  with  the 
accumulated  BCC  character  at  the  re¬ 
ceiving  station  for  an  equal  condition. 
An  equal  comparison  indicates  a  good 
transmission  of  the  previous  block. 

LRU  —  Abbreviation  for  Least  Recently 
Used. 

LSC^ — Abbreviation  for  Least  Significant 
Character  (rigrht-most). 

LSD  —  Abbreviation  for  Least  Significant 
Digit  (right-most). 

LSI  —  Abbreviation  for  Large-Scale  Inte¬ 
gration.  High-density  integrated  cir¬ 
cuits  for  complex  logic  functions.  LSI 
circuits  can  range  up  to  several  thou¬ 
sand  transistors  on  a  silicon  chip  with  an 
area  of  one-tenth  square  inch  or  so. 

LSI  microprocMtor  —  An  LSI  microproces¬ 


sor  is  essentially  a  complete  system  on 
one  chip,  or  at  most  a  few  chips.  Some¬ 
times  called  a  microcomputer,  the  sys¬ 
tem  normally  consists  of  a  CPU,  a  RAM, 
an  i/o,  and  a  ROM.  The  ROM  is  prede¬ 
signed  and  can  be  customized  by  pro¬ 
gramming.  In  examining  the  semantics 
of  microprocessing,  it  should  be 
pointed  out  that  the  CPU  was  intro¬ 
duced  first.  Most  people  call  the  combi¬ 
nation  of  CPU  with  a  ROM  and  a  RAM 
a  microprocessor.  Some  LSI  micro¬ 
processor  systems  are  complete  sets 
with  no  interfacing  circuitry  needed, 
and  they  contain  a  variety  of  LSI  i/o 
circuits.  Therefore,  some  industry  peo¬ 
ple  now  call  a  completed  system  a  mi¬ 
crocomputer — a  set  of  system-designed 
LSI  circuits  which  have  been  pro¬ 
grammed  in  the  ROM  to  perform 
unique  functions.  All  microcomputers 
contain  a  small  memory  which  is  satis¬ 
factory  for  any  manual  input,  such  as  a 
keyboard. 
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mac  —  Abbreviation  for  (a) — multiple 
access  computer,  (b)  machine  aiaed 
cognition,  (c)  memory  assisted  cogni¬ 
tion.  Most  usually  related  to  the  govern¬ 
ment  supported,  large  computing  re¬ 
search  and  technique  implemention 
being  carried  out  at  the  Massachusetts 
Institute  of  Technology,  and  initially 
meaning,  multiple  access  computer. 

machinabl#  —  See  data,  machine  readable. 

rnachin#  oddratt  —  An  absolute,  direct, 
unindexed  address  expressed  as  such, 
or  resulting  after  indexing  and  other 
processing  nas  been  completed. 

macliiii«-avoilabl«  tiin#  —  Power-on  time 
less  maintenance  time. 

rnachin#  ch«ck  — ^  1 .  An  automatic  check.  2. 
A  programmed  check  of  machine  func¬ 
tions. 

mockin«-ch«ck  indicator  —  A  protective 
device  that  will  be  turned  on  when  cer¬ 
tain  conditions  arise  within  the  ma¬ 
chine.  The  machine  can  be  pro¬ 
grammed  to  stop,  to  run  a  separate 
correction  routine,  or  to  ignore  the  con¬ 
dition. 

mochino-chack  intorruption  —  An  inter¬ 


ruption  that  occurs  when  the  machine¬ 
checking  circuits  detect  a  machine 
error.  Often,  a  system  is  then  automati¬ 
cally  switched  to  a  diagnostic  proce¬ 
dure. 

mochina  coda  —  1 .  The  absolute  numbers, 
names,  or  symbols  assigned  by  the  ma¬ 
chine  designer  to  any  part  oi  the  ma¬ 
chine.  2.  Same  as  operation  code, 
dlachina  coding  —  See  coding,  machine, 
mochina  cognition  —  Artificial  perception 
in  optical  machine  reading  and  pattern 
recognition.  Certain  machines  have  the 
capability  of  optically  sensing  a  dis¬ 
played  character  and  selecting  from  a 
given  repertoire  of  characters  the  spe¬ 
cific  character  which  is  nearest  in  shape 
to  the  character  which  is  displayed.  Tne 
various  shapes  of  characters  are  based 
on  statistical  norms,  and  if  different 
shapes  arise,  new  characters  join  the 
repertoire.  This  suggests  a  type  of  artifi¬ 
cial  learning,  i.e.,  perception  and  inter¬ 
pretation  are  based  on  experience.  Op¬ 
tical  character  recognition  must  be  part 
of  the  scheme. 

mochina  eyda  —  1 .  The  specific  time  inter¬ 
val  in  which  a  computer  can  perform  a 

297 


mpchin#  •rror 

given  number  of  operations.  2.  The 
shortest  complete  process  of  action  that 
is  repeated  in  order.  3.  The  minimum 
length  of  time  in  which  the  foregoing 
can  be  performed. 

mochiii#  •rror  —  A  deviation  from  correct¬ 
ness  in  data  resulting  from  an  equip¬ 
ment  failure. 

mochino  fault  timo,  no  chorgo  —  The  un¬ 
productive  time  due  to  computer  fault 
such  as  nonduplication,  transcribing 
error,  input/output  malfunction,  and 
machine  malfunction  resulting  in  an  in¬ 
complete  run. 

mochino-indopondont  —  An  adjective  used 
to  indicate  that  a  procedure  or  a  pro¬ 
gram  is  conceivecl,  organized,  or  ori¬ 
ented  without  specific  reference  to  the 
operating  characteristics  of  any  one 
data-processing  system.  Use  of  this  ad¬ 
jective  usually  implies  that  the  proce¬ 
dure  or  program  is  oriented  or  orga¬ 
nized  in  terms  of  the  logical  nature  of 
the  problem,  rather  than  in  terms  of  the 
characteristics  of  the  machine  used  in 
solving  it. 

mochin«-{nd«p«nd«nt  language  —  See  lan¬ 
guage,  machine-independent. 

machine-independent  solution  —  Proce¬ 
dures  or  programs  that  are  organized  in 
terms  of  the  logical  nature  of  the  prob¬ 
lem  rather  than  in  relation  to  or  con¬ 
cerning  the  various  computer  equip¬ 
ment  used  to  solve  them  or  process 
them. 

machine  instruction  —  A  code  element, 
which  upon  machine  recognition, 
causes  a  predefined  sequence  of  opera¬ 
tions. 

machine  instruction  statements  —  The  di¬ 
rect  counterparts  of  machine  instruc¬ 
tions.  A  typical  statement  consists  of 
tag,  mnemonic  operation  code,  one  or 
more  operand  addresses  (or  literal 
operands),  and  one  or  more  variant  cha¬ 
racters. 

machine  interruption,  check  —  Machine- 
check  interruptions  are  caused  by  the 
machine-checkii^  circuits  detecting  a 
machine  error.  Tne  system  is  automati¬ 
cally  switched  to  a  diagnostic  proce¬ 
dure. 

machine  language  —  1 .  A  set  of  symbols, 
characters,  or  signs,  and  the  rules  for 
combining  them,  that  conveys  instruc¬ 
tions  or  information  to  a  computer.  2.  A 
language  for  writing  instructions  in  a 
form  to  be  executed  by  the  compiler; 
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the  language  can  be  directly  interpreted 
by  the  control  section  of  the  machine.  3. 
Information  or  data  expressed  in  code 
that  can  be  read  directly,  used,  or  writ¬ 
ten  by  the  computer  or  peripheral  ma¬ 
chines  without  further  processing. 

machine-language  code  —  A  system  of 
combinations  of  binary  digits  used  by  a 
given  computer.  (Synonymous  with  ma¬ 
chine  code,  and  contrasted  with  sym¬ 
bolic  code.) 

machine-longuoge  coding  —  Coding  in  the 
form  in  which  instructions  are  executed 
by  the  computer.  (Contrasted  to  rela¬ 
tive,  symbolic,  and  other  nonmachine- 
language  coding.) 

mochine  language  programming,  ROM 

—  Machine  language  programming  in¬ 
volves  programming  in  assembly  lan¬ 
guage  and  tnen  assembling  by  hand  into 
the  machine  code,  which  is  then  entered 
into  the  control  ROM  (read  only  mem¬ 
ory).  This  process  is  slow  and  cumber¬ 
some  and  requires  the  cooperation  of 
the  process  engineer(s)  and  program¬ 
mers  experienced  in  assembly  language 
programming.  Programmers  with  these 
qualifications  are  expensive,  and  com¬ 
pletion  dates  of  this  type  of  program¬ 
ming  are  difficult  to  predict.  The  only 
advantage  of  machine  language  pro¬ 
gramming  is  that  the  machine  resources 
can  be  efficiently  utilized. 

machine  learning  —  Concerns  the  ability 
of  a  device  to  improve  its  performance 
based  on  its  past  performance.  (Related 
to  artificial  intelligence.) 

machine-length  word  —  See  word,  ma¬ 
chine. 

machine  logic  —  1 .  Built-in  methods  of 
problem  approach  and  function  execu¬ 
tion;  the  way  a  system  is  designed  to  do 
its  operations,  what  those  operations 
are,  and  the  type  and  form  of  aaia  it  can 
use  internally.  2.  The  capability  of  an 
automatic  data-processing  macnine  to 
make  decisions  oased  upon  the  results 
of  tests  performed. 

machine,  object  —  The  computer  on  which 
the  object  program  is  to  be  executed. 

mochine,  (optical)  charocter  recognition 

—  The  technology  of  using  a  machine 
to  sense  and  encode  into  a  machine  lan¬ 
guage  characters  that  are  written  or 
printed  to  be  read  by  human  beings. 

mochine-oriented  language  —  See  lan¬ 
guage,  machine-oriented. 

mochine-oriented  programming  system 


nHichiii#,  pinboard 


mochino  word 


—  A  system  that  uses  a  language  that  is 
oriented  to  the  internal  language  of  a 
specific  computer.  Systems  that  are  con¬ 
sidered  to  be  machine  oriented  are  as¬ 
sembly  systems  and  macrosystems. 

mochino,  pinboard  —  A  machine  in  which 
pins  are  inserted  in  holes  in  a  panel  to 
call  for  a  function  or  storage. 

mochino  progromminf,  croit-ossomblor 

—  An  improvement  over  machine  lan¬ 
guage  programming  is  the  use  of  a 
cross-assembler  running  on  a  larger 
computer  (possibly  on  a  time-sharing 
system).  This  is  mainly  a  programming 
aid,  since  it  relieves  the  programmer  of 
the  tedious  task  of  assembling  the  ma¬ 
chine  code.  It  also  provides  accurate 
hard  copy  of  the  programs  and  as¬ 
sociated  documentation.  However,  the 
computer  running  the  cross-assembler 
is  generally  not  local  to  the  process  con¬ 
troller,  and  so  the  programmer  must 
make  field  patches  between  trips  to  his 
assembly  computer. 

mochino  roodoblo  —  See  data,  machine 
readable. 

mochinoHroodoblo,  data  —  See  data,  ma¬ 
chine-readable. 

mochino-roodoblo  modium  —  The  device 
or  material  which  is  used  to  convey  data 
to  a  sensing  device  or  unit  such  as 
punched  cards  or  tapes. 

mochino  rocognizoblo  —  See  data,  machine 
readable. 

mochino  run  —  The  execution  of  one  or 
several  machine  routines  which  are 
linked  to  form  one  operating  unit. 

mochinory,  computing  —  See  computing 
machinery. 

mochino,  tconning  —  A  machine  which 
facilitates  the  input  of  data.  Two  types 
of  scanning  macnines  are  the  magnetic- 
ink  scanners  and  the  optical  scanners. 

mochino  script  — 5^^  data,  machine  read¬ 
able. 

mochino,  solf-organizing  —  A  class  of  ma¬ 
chine  that  may  be  characterized  loosely 
as  containing  a  variable  network  in 
which  the  elements  are  organized  by  the 
machine  itself,  without  external  inter¬ 
vention,  to  meet  criteria  of  successful 
operation.  (Synonymous  with  self¬ 
organizing  machine.) 

mochino  sonsiblo  —  See  data,  machine 
readable. 

mochino-sonsiblo  informotion  —  Informa¬ 


tion  in  a  form  that  can  be  read  by  a 
specific  machine. 

mochino,  sourco  —  The  computer  on 
which  the  source  program  is  translated 
into  the  object  program. 

mochino-spoilod  timo  —  The  wasted  com¬ 
puter  time  due  to  a  computer  malfunc¬ 
tion  during  production  runs,  i.e.,  part  of 
down  time. 

mochino  timo,  ovoiloblo  —  The  elapsed 
time  when  a  computer  is  in  operating 
condition,  whether  or  not  it  is  in  use. 

mochino  tool  control  —  A  powerful  and 
versatile  program  for  production  of 
tapes  for  numerically  controlled  point- 
to-point  and  contouring  machines. 

mochino  tools,  numoricolly  controllod  — 

Computer-controlled  machinery  used 
in  manufacturing  operations.  Some 
numerically  controlled  machines  use 
paper  tape  which  has  been  prepared  by 
a  specially  programmed  computer  to 
control  the  movements  of  complex  ma¬ 
chine  tools.  Computers  can  control 
drafting  machines,  conveyer  belts,  and 
many  other  complicated  physical  pro¬ 
cesses. 

mochino  translotion  —  The  automatic 
transmission  from  one  representation 
to  another  representation.  The  transla¬ 
tion  may  involve  codes,  languages,  or 
other  systems  of  representation. 
(Related  to  automatic  dictionary.) 

mochino,  Turing  —  A  mathematical  ab¬ 
straction  of  a  device  that  operates  to 
read  from,  write  on,  and  move  an  infi¬ 
nite  tape,  thereby  providinjg  a  model  for 
computerlike  procedures.  The  behavior 
of  a  Turing  machine  is  specified  by  list¬ 
ing  an  alphabet,  i.e.,  collection  of  sym- 
b<3s  read  and  written,  a  set  of  internal 
states,  and  a  mapping  of  an  alphabet 
and  internal  states  which  determines 
what  the  symbol  written  and  tape  mo¬ 
tion  will  be,  and  also  what  internal  state 
will  follow  when  the  machine  is  in  a 
given  internal  slate  and  reads  a  given 
symbol. 

mochino,  univortol-Turing  —  A  Turing  ma¬ 
chine  that  can  simulate  any  other  Tur¬ 
ing  machine. 

mochino  word  —  A  unit  of  information  of 
a  standard  number  of  characters  which 
a  machine  regularly  handles  in  each 
transfer;  e.g.,  a  machine  may  regularly 
handle  numbers  or  instructions  in  units 
of  36  binary  digits;  this  is  then  the  ma¬ 
lt? 


macro 


macroinftruction,  linkage 


chine  word.  Related  to  word,  informa¬ 
tion. 

macro  —  Pertaining  to  a  specific  type  of 
instruction  in  assembly  language  tnat  is 
implemented  in  machine  language  by 
more  than  one  machine-language  in¬ 
struction,  e.g.,  a  group  of  instructions 
often  designed  to  serve  as  an  additive 
command  or  group  of  commands. 

macroaitembler  facilities  —  An  assembler 
is  available  for  use  in  the  operating  sys¬ 
tem  in  assembling  object  programs 
from  source  programs  written  in  a  flexi¬ 
ble  but  easy-to-use  symbolic  language. 
The  assemoler  language  is  a  versatile, 
machine-oriented  language  that  can  be 
used  for  a  variety  of  applications,  both 
commercial  and  scientific.  A  number  of 
facilities  for  assisting  the  programmer 
are  provided  by  the  assembler.  These 
include  macrofacilities  as  well  as  facili¬ 
ties  for  defining  constants,  for  defining 
data-storage  areas,  for  referring  to  files 
and  storage  locations  symbolically,  and 
for  using  literals. 

macroatsambly  program  —  A  language 
processor  that  accepts  words,  state¬ 
ments,  and  phrases  to  produce  machine 
instructions.  It  is  more  than  an  assembly 
program  because  it  has  compiler  pow¬ 
ers.  The  macroassembler  permits  seg¬ 
mentation  of  a  large  program  so  that 
portions  may  be  tested  separately.  It 
also  provides  extensive  program  analy¬ 
sis  to  aid  in  debugging. 

mcKrocodo  —  A  coding  system  that  assem¬ 
bles  groups  of  computer  instructions 
into  single  code  words;  the  system 
therefore  requires  interpretation  or 
translation  so  that  an  automatic  com¬ 
puter  can  follow  it. 

macrocoding  —  Procedures  for  providing 
segments  of  coding  which  are  used  fre¬ 
quently  throughout  a  program  and  can 
be  defined  at  the  beginning  and  used 
and  referenced  by  a  mnemonic  code 
with  parameters.  This  increases  coding 
efficiency  and  readability  of  the  pro¬ 
gram. 

macrocommand  —  Programs  that  are 
formed  by  strings  of  standard,  but 
related,  commands.  Such  strings  are 
usually  brought  into  operation  by 
means  of  a  single  macrocommand  or  in¬ 
struction.  Any  group  of  frequently  used 
commands  or  routines  can  be  combined 
into  a  single  macrocommand — and  the 
many  individual  instructions  thus  be¬ 
come  one. 
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macrodefinitioii  —  The  specification  of  a 
macrooperation.  This  includes  specify¬ 
ing  the  name  of  the  macrooperation  and 
the  prototype  cards,  which  indicate  the 
fielas  whicn  are  to  be  fixed  and  the  fields 
which  are  to  be  variable  (substitutable 
arguments). 

macrodefinition  library  —  A  macrodefini¬ 
tion  stored  in  a  program  library;  for  ex¬ 
ample,  the  various  manufacturer  sup¬ 
plied  supervisor  and  data  management 
macrodefinitions . 

macroexerciser  —  The  repeated  operation 
of  supervising  programs  and  otner  mac¬ 
roinstructions  under  a  variety  of  condi¬ 
tions  to  find  any  program  errors. 

mocroexponsion,  conditional  —  A  certain 
number  of  lines  of  coding  within  a  mac¬ 
roinstruction  will  be  included  or  ex¬ 
cluded  during  expansion,  depending 
upon  certain  conditions. 

macroexpansion  instruction  —  A  statement 
in  symbolic  source  language  that  is  ex¬ 
panded  by  the  assembler  into  one  or 
more  machine-language  instructions, 
relieving  the  programmer  of  having  to 
write  out  frequently  occurring  instruc¬ 
tion  sequences. 

macroflowchart  —  Tables  and  charts  util¬ 
ized  in  designing  the  logic  of  a  specific 
routine  in  which  the  various  segments 
and  subroutines  of  a  program  are  repre¬ 
sented  by  blocks. 

macrogonoration  —  The  many-for-one 
concept  or  process  of  generating  sev¬ 
eral  machine-language  instructions 
from  one  macrostatement  in  source 
programs. 

macroinstruction  —  An  instruction  consist¬ 
ing  of  a  sequence  of  microinstructions 
which  is  inserted  into  the  object  routine 
for  performing  a  specific  operation. 

macrointtructlon,  dabug  —  A  macroin¬ 
struction  which  generates  a  debugging 
or  program  testing  capability  within  a 
particular  program. 

macroinitruction,  axif  —  A  supervising 
rogram  macroinstruction  that  is  the 
nal  instruction  in  an  application  pro¬ 
gram  signifying  that  processing  is  com¬ 
plete.  The  supervising  program  takes 
the  needed  action  such  as  releasing 
working  storage  blocks  to  return  con¬ 
trol  to  other  processing. 

macrointfruction,  linkaga  —  A  macroin¬ 
struction  that  provides  logical  linkage 
between  programs  and  subroutines  and 


macrolibrary 

that  will  save  data  needed  by  another 
program. 

macrolibrary  —  An  assemblage  of  pre¬ 
pared  and  specialized  but  unparticu¬ 
larized  programs  which  are  located  in 
mass  storage  and  which  may  be  selec¬ 
tively  found  by  an  assembler  which 
reads  them,  particularizes  them  by  re¬ 
placing  general  parameters  with  specific 
parameters,  and  incorporates  them  into 
programs. 

macro  (macrocode  or  macroprogram)  — 

A  source-language  statement,  routine, 
or  program  that  is  understandable  to  a 
processor  or  compiler  with  or  without 
aid  of  an  interpretive  routine.  Produc¬ 
tion  of  many-for-one  instructions  in  ma¬ 
chine  language;  an  open-ended  se¬ 
quence  of  marine  instructions,  may  be 
linked  to  consecutive  or  closed  subrou¬ 
tines. 

macroparamotor  —  The  symbolic  or  literal 
that  is  in  the  operand  part  of  a  macro¬ 
statement  and  which  will  be  substituted 
into  specific  instructions  in  the  incom¬ 
plete  routine  to  develop  a  complete 
open  subroutine. 

macroprogramming  —  The  process  of 
writing  machine-procedure  statements 
in  terms  of  macroinstructions. 

macros,  dobug  —  Aids  built  into  a  pro¬ 
gram  by  the  applications  programmer, 
in  addition  to  those  supplied  by  the  su¬ 
pervisory  program.  Debugging  macros 
are  a  type  of  unit  testing. 

macros,  progrommor-dofinod  —  Segments 
of  coding,  which  are  used  frequently 
throughout  a  program,  can  be  defined 
at  the  beginning  and  used  and  refer¬ 
enced  by  a  mnemonic  code  with  param¬ 
eters.  This  increases  coding  efficiency 
and  readability  of  the  program. 

mocrostotomont  numbor  —  A  number  that 
is  associated  with  a  single  macrostate¬ 
ment  so  that  the  reference  may  be  made 
to  that  statement. 

mocrosystom  —  A  programming  system 
with  symbolic  capabilities  of  an  assem¬ 
bly  system  and  trie  added  capability  of 
many-for-one  or  macroinstruction  de¬ 
velopment. 

macrofraco  —  An  error  detection  aid  such 
as  main  memory  and  file  dumps,  log¬ 
gings,  and  simulators.  A  macrotrace 
records  pertinent  information  when 
macroinstructions  are  being  executed. 
The  macrotrace  can  print  out  the  record 
of  macros  or  it  can  record  them  and  also 


magnetic  memory 

dump  working  storage  and  the  needed 
registers. 

magnetic-bubble  storage  —  The  storage 
medium  of  a  bubble  memory  is  a  very 
thin  layer  of  magnetic  garnet  material. 
This  material  has  ribbon-shaped  stripes 
(magnetic  domains)  in  its  natural  state. 
When  an  external  magnetic  field  is  ap¬ 
plied  to  the  material,  the  domains  con¬ 
tract  into  stubby  cylinders,  which  look 
and  behave  like  bubbles  when  viewed 
from  the  top  through  a  microscope. 
Under  the  influence  of  external  fields, 
the  bubbles  are  manipulated  to  repre¬ 
sent  information  bits. 

magnotic  card  —  See  card,  magnetic. 

magnotic  card  storogo  —  See  card,  mag¬ 
netic. 

magnotic  coll  —  See  cell,  magnetic. 

magnotic  coro  —  A  magnetic  material, 
usually  toroidal  in  shape,  which  is 
pulsed  or  polarized  by  electric  currents 
carried  in  a  wire  or  wires  wound  around 
it.  This  device  is  capable  of  assuming 
and  remaining  at  one  of  two  conditions 
of  magnetization,  thus  providing  stor- 
age,  gating,  or  switching  functions. 

magnotic  documont  tortor-roador  —  Mag¬ 
netic  ink  character  recognition  (MICR) 
was  developed  through  the  efforts  of  the 
banking  profession  and  the  machine 
manufacturers.  Special  properties  of  the 
ink  used  to  print  the  data  on  the  docu¬ 
ments  can  te  given  small  charges  of 
electricity.  As  a  by-product  of  reading 
these  electrical  impulses,  the  sorter 
transmits  the  data  to  the  memory  of  the 
computer  for  processing. 

magnotic  hoad  —  A  small  electromagnet 
used  for  reading,  recording,  or  erasing 
polarized  spots  on  a  magnetic  surface. 
Also  called  R/W  head,  read  head,  write 
head. 

magnotic  ink  —  Ink  containing  particles  of 
magnetic  substance  which  can  be  de¬ 
tected  or  read  by  automatic  devices; 
e.g.,  the  ink  used  for  printing  on  some 
bank  checks  for  magnetic  ink  character 
recognition  (MICR). 

magnotic  ink  choroctor  rocognition  — 

See  MICR  (Magnetic  Ink  Character  Rec¬ 
ognition). 

magnotic  ink  tconnort  —  Machines  which 
read  numbers  designed  in  a  special  type 
font  and  printed  in  a  magnetic  (iron 
oxide)  ink. 

mognotic  momory  —  Any  portion  of  the 
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memory  that  uses  the  magnetic  proper- 
ties  of  a  material  to  store  information. 

magnetic  recording  —  A  method  by  which 
data  is  recorded  by  impressing  a  pattern 
of  magnetization  on  a  thin  layer  of  mag¬ 
netic  material.  In  general,  data  is  written 
by  passing  current  through  an  inductive 
recording  head  as  the  tape  (or  disk) 
moves  past  the  head,  causing  a  flux  tran¬ 
sition  to  be  recorded.  The  polarity  of 
the  flux  reversal  is  determined  by  the 
direction  of  the  current  through  the 
write  head.  As  the  tape  is  read,  each  flux 
reversal  is  sensed  by  the  read  head,  and 
this  causes  peaks  to  occur  in  the  read 
signal. 

mognafic  tforoge  —  A  device  (or  devices) 
that  utilizes  the  magnetic  properties  of 
materials  to  store  information. 

magnatic  itrlp  Ala  —  A  file  storage  device 
which  uses  strips  of  material  with  sur¬ 
faces  that  can  be  magnetized  for  the 
purpose  of  storing  data. 

mognatic  top*  —  See  tape,  magnetic. 

mognatic  tap«,  Ala  chackt  —  Hardware 
checks  for  faulty  tapes  without  loss  of 
computer  time  or  manual  intervention. 

magnatic-tope  Ala  oparaflan  —  Magnetic 
tape  is  provided  for  the  storage  of  infor¬ 
mation  to  accomplish  sequential  file  up¬ 
dating.  It  is  also  used  as  an  interim 
means  of  storage  in  off-line  conversion 
of  input  to  magnetic  tape,  and  when 
working  tapes  are  utilized  in  operations 
such  as  sorting. 

mognafic-tap#  librorian  —  Arranges  the 
installation  program  on  the  library  tape 
in  acceptable  formats.  While  the  librar¬ 
ian  provides  the  information  needed  by 
the  system  supervisor  to  automatically 
manipulate  the  running  of  one  program 
after  the  other,  features  within  the  li¬ 
brarian  allow  the  programmer  to  con¬ 
trol  the  actual  sequence  in  which  the 
program  will  be  run. 

mognatic-fapa  mottar  Ala  —  See  tape,  mas¬ 
ter  file. 

magnatic-fapa  parity  —  During  writing 
operations,  the  processor  generates  and 
transmits  a  parity  bit  with  each  character 
sent  to  a  tape  unit.  As  each  character  is 
written,  it  is  automatically  read  back  to 
verif)^  the  write  operation.  Each  charac¬ 
ter  within  a  record  is  checked  for  parity. 
At  the  end  of  each  record,  the  handler 
writes  a  check  character  which  is 
checked  by  the  processor  both  for  a  ver- 
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tical  and  an  accumulated  transverse  par¬ 
ity. 

magnafic-tapa  raadar  —  A  device  capable 
of  sensing  information  recorded  on  a 
magnetic  tape  in  the  form  of  a  series  of 
magnetized  spots. 

magnatic-tapa  sorting  —  A  sort  program 
that  utilizes  magnetic  tapes  for  auxiliary 
storage  during  a  sort. 

mognatic  tapa  stotion^ — A  specific  tape 
device  which  contains  a  magnetic-tape 
drive,  including  reading  and  writing 
heads,  various  controls,  etc.,  for  storage 
or  transfer  of  data. 

magnatic-tapa  storoga  —  A  storage  device 
consisting  of  metal  or  plastic  tape 
coated  with  magnetic  material.  Binary 
data  are  stored  as  small,  magnetized 
spots  arranged  in  column  form  across 
tne  width  ofthe  tape.  A  read/write  head 
is  usually  associated  with  each  row  of 
magnetized  spots  so  that  one  column 
can  be  read  or  written  at  a  time  as  the 
tape  is  moved  relative  to  the  head. 

magnatic-tapa  tarminal  —  The  magnetic- 
tape  terminal  converts  the  character 
ulses  from  serial-bit  form  to  parallel- 
it  form  while  checking  for  odd  parity 
and  translating  the  code  to  the  desirea 
magnetic-tape  code  for  entry  into  a 
buffer  storage.  The  longitudinal  parity 
count  at  the  end  of  the  message  is 
verified.  The  integral  part  of  the  mag¬ 
netic-tape  terminal  performing  this 
function  is  called  a  coupler.  The  coupler 
of  the  magnetic-tape  terminal  performs 
a  function  similar  to  that  of  the  data  line 
terminal. 

magnatic  tapa  unit  —  The  mechanism, 
normally  used  with  a  computer,  that 
handles  magnetic  tape.  It  usually  con¬ 
sists  of  a  tape  transport,  reading  or 
sensing  and  writing  or  recording  heads, 
and  associated  electrical  and  electronic 
equipments.  Most  units  may  provide  for 
tape  to  be  wound  and  stored  on  reels; 
however,  some  units  provide  for  the 
tape  to  be  stored  loosely  in  closed  bins. 

magnatostrlctian  —  A  phenomenon  in 
which  certain  materials  increase  in 
length  in  the  direction  of  the  magnetic 
field  when  subjected  to  such  a  field,  and 
restore  to  their  original  length  when  de¬ 
magnetized. 

magnatosfrictiva  dalay  llna  —  A  delay  line 
that  utilizes  the  physical  principle  of 
magnetostriction. 

magnituda  —  The  size  of  a  quantity  as  dis- 


mag  tope 

linct  from  its  sign.  Thus  +10  and  —  10 
have  the  same  magnitude. 

mag  tap«  —  The  informal  or  slang  expres¬ 
sion  for  magnetic  tape. 

mail  box  —  A  set  of  locations  in  a  common 
RAM  storage  area,  an  area  reserved  for 
data  addressed  to  specific  peripheral  de¬ 
vices  as  well  as  other  microprocessors  in 
the  immediate  environment.  Such  an  ar¬ 
rangement  enables  the  coordinator 
CPU  and  the  supplementary  micro¬ 
processors  to  transfer  data  among 
themselves  in  an  orderly  fashion  with 
minimal  hardware. 

main  frame  —  The  fundamental  portion 
of  a  computer,  i.e.,  the  portion  that  con¬ 
tains  the  CPU  and  control  elements  of  a 
computer  system,  as  contrasted  with  pe¬ 
ripheral  or  remote  devices  usually  of  an 
input-output  or  memory  nature. 

main  memory  —  Usually  the  fastest  stor¬ 
age  device  of  a  computer  and  the  one 
from  which  instructions  are  executed. 
(Contrasted  to  auxiliary  storage.) 

main-memory  mapping  —  On  some  units, 
the  main  memory  is  mapped  for  protec¬ 
tion  and  relocation  in  four  separate 
maps:  system  data,  system  code,  user 
data,  and  user  code.  Memory  mapping 
automatically  reallocates  the  user  code 
or  the  noncritical  operating  system  code 
to  alternate  physical  memory  pages 
upon  detection  of  a  parity  or  uncorrect- 
aole  memory  error. 

main  oparation  —  The  primary  applica¬ 
tion  or  designed  procedure  which  the 
equipment  performs.  (Contrasts  with 
by-product.) 

main  path  —  The  principal  course  or  line 
of  direction  taken  by  a  computer  in  the 
execution  of  a  routine,  directed  by  the 
logic  of  the  program  and  the  nature  of 
the  data. 

main  program  —  Same  as  program,  master 
control. 

main  routino  —  Same  as  program,  master 
control. 

main  storage  —  Usually  the  fastest  storage 
device  of  a  computer  and  the  one  from 
which  instructions  are  executed.  (Con¬ 
trasted  with  auxiliary  storage.) 

maintenance — 1.  Tests,  measurements, 
replacements,  adjustments,  and  repairs 
intended  to  keep  equipment  or  pro¬ 
grams  in  satisfactory  working  order.  2. 
Updating  of  object  program  master 
files,  selection  of  programs  to  be  run. 


maintenance  standby  time 

and  control  of  checkout  and  production 
operation. 

maintenance  and  operation  of  programs 

—  Updating  of  object-program  master 
files;  selection  of  programs  to  be  run, 
and  control  of  checkout  and  production 
operation. 

mointenonce  controcts,  preventive  — 

Preventive-maintenance  contracts  pro¬ 
vide  either  resident  field  engineers  or 
periodic  visit  arrangements  that  are  tail¬ 
ored  to  the  user’s  specific  needs.  Com¬ 
petent  and  experienced  personnel  en¬ 
sure  peak  performance  of  all 
equipment. 

mointenanco,  corrective  —  When  a  known 
fault  or  malfunction  is  repaired  or  cor¬ 
rected  using  adjustments  or  replace¬ 
ments  after  measurements  and  tests  to 
locate,  diagnose,  and  remove  the  fault, 
the  service  is  called  corrective  mainte¬ 
nance. 

maintonanco,  fllo  — The  periodic  modifi¬ 
cation  of  a  file  to  incorporate  changes 
that  occurred  during  a  given  period. 

mointenanco,  preventive  —  Maintenance 
performed  on  a  computer  system  to 
keep  equipment  in  top  operating  condi¬ 
tion  and  to  preclude  failures  during 
production  runs. 

mointenonce,  program  —  See  program 

maintenance. 

maintenance  program  chain  —  An  instruc¬ 
tion  set  that  will  permit  the  deletion  of 
records  from  a  file. 

maintenance,  remediol  —  The  mainte¬ 

nance  performed  by  the  contractor  fol¬ 
lowing  equipment  failure;  therefore,  re- 
medi^  maintenance  is  performed,  as 
required,  on  an  unscheduled  basis. 

maintenance,  routine  —  That  machine 

time  which  is  specifically  devoted  to  re¬ 
pairs,  and  usually  on  some  regular  pat¬ 
tern  or  schedule,  during  which  time  pre¬ 
ventive  maintenance  activities  are  also 
performed. 

maintenance,  scheduled  —  Maintenance 
activities  that  are  performed  in  accord¬ 
ance  with  a  planned  or  established 
schedule  or  timetable. 

maintenance  schedule,  executive  —  See 

schedule,  maintenance  (executive). 

maintenance  standby  time  —  Time  during 
which  the  maintenance  staff  is  on  duty 
(and  presumably  being  paid)  but  during 
which  they  are  not  engaged  in  sched¬ 
uled  maintenance,  installation,  repair, 
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or  supplementary  maintenance,  i.e., 
they  may  perform  other  tasks. 

mainf«nciiic»  tini*  —  The  elapsed  time 
during  scheduled  working  hours  be¬ 
tween  the  determination  of  a  machine 
failure  and  placement  of  the  equipment 
back  into  operation. 

maiiit«nanc«  tim*,  routine  —  Same  as  main¬ 
tenance,  routine. 

malntenonc*  tim«,  suppl«in«ntary  — 

This  time  is  designed  to  modify  or 
change  equipment  in  some  m^or  way  to 
improve  reliability,  but  usually  without 
additions  of  equipment.  This  time  is 
usually  considered  part  of  scheduled 
engineering  time  and/or  scheduled 
maintenance  time. 

major  cycia  —  1 .  The  maximum  access 
time  of  a  recirculating  serial-storage  ele¬ 
ment  2.  A  number  of  minor  cycles, 

mojority  —  A  logic  operator  which  has  the 
property  that  if  P,  (T  and  R  are  state¬ 
ments,  the  function  P,  Q,  R  .  .  .  is  true 
if  more  than  one-half  of  the  statements 
are  true  and  false  if  half  or  less  are  true, 
as  applied  in  mmority  voting  logic, 
which  is  a  form  ot  hardware  organiza¬ 
tion  used  where  reliability  is  required 
and  involves  duplicating  all  functional 
elements  an  odd  number  of  times  and 
supplying  each  duplicate  element  with 
identical  parts  and  comparing  the  out¬ 
puts.  Majority  is  concerned  with  the  fact 
that  an  output  must  be  generated  in 
identical  form  by  an  absolute  majority 
of  the  redundant  units  in  order  to  be 
considered  valid. 

majority  dacition  tlamanf  —  Same  as  gate, 
majority  decision. 

majority  dacition  goto  —  See  gate,  majority 
decision. 

mojority  alomont  —  Related  to  a  thresh- 
hold  element  or  a  decision  element,  if 
the  weights  are  equal  to  1  and  the 
threshhold  is  equal  to  (n-h  1)  /2,  the  ele¬ 
ment  is  called  a  majority  element. 

major  koy  —  The  most  significant  key  in  a 
record. 

major  stoto  The  control  state  of  a  com¬ 
puter.  Major  control  states  in  some  sys¬ 
tems  include  fetch,  defer,  execute,  etc. 

mojor  total  —  The  summation  or  tally  of 
the  group  of  intermediate  totals  and, 
therefore,  often  called  the  most  signifi¬ 
cant  total. 

moka-braok  oporotion  —  A  type  of  tele¬ 
graph-circuit  operation  where  the  flow 
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of  current  is  interrupted  as  pulses  are 
transmitted. 

malfunction^ — A  failure  in  the  operation 
of  the  hardware  of  a  computer. 

malfunction,  progrom-tonsitiva  —  A  mal¬ 
function  that  occurs  only  when  some 
unusual  combination  of  program  steps 
occurs. 

malfunction  routino  —  A  routine  used  to 
locate  a  malfunction  in  a  computer,  or 
to  aid  in  locating  mistakes  in  a  computer 
program.  Thus,  in  general  any  routine 
specifically  designed  to  aid  in  debug- 
ing  or  troubleshooting.  (Related  to 
ebugging,  definition  2.) 

monogamant,  doto  bosa  —  A  systematic 
approach  to  storing,  updating,  and  re¬ 
trieval  of  information  stored  as  data 
items,  usually  in  the  form  of  records  in 
a  file,  where  many  users,  or  even  many 
remote  installations,  will  use  common 
data  banks. 

monogamant  information  —  The  required 
data  or  program  results  considered  the 
primary  prerequisites  for  decision  mak¬ 
ing  with  regard  to  business  operations 
and  controL 

monogamant  information  tystom  —  1 . 

Specific  data-processing  system  that  is 
designed  to  furnish  management  and 
supervisory  personnel  with  information 
consisting  ot  data  that  are  desired,  and 
which  are  fresh  or  with  real-time  speed. 
2.  A  communications  process  in  which 
data  are  recorded  an^rocessed  for  op¬ 
erational  purposes.  Tne  problems  are 
isolated  for  higher-level  aecision  mak¬ 
ing,  and  information  is  fed  back  to  top 
management  to  reflect  the  progress  or 
lack  of  progress  made  in  achieving 
major  objectives. 

monogamant  programming  lyttam  doto 

—  A  system  of  progress  designed  to 
provide  an  operator  with  the  capability 
for  querying,  augmenting,  and  manipu¬ 
lating  large  computer-stored  data  bases 
in  a  natural  language. 

monogamant  tcianca,  EDP  —  The  field  of 
management  science  is  extending  the 
computer  far  beyond  the  automation  of 
routine  accounting  operations  and  into 
the  complex  decision-making  process  of 
management.  Through  revolutionary 
computer  programming  techniques 
such  as  simulation,  the  objective,  scien¬ 
tific  approach  of  management  science  is 
roviding  increased  management  capa- 
ility  and  control.  In  addition  to  the 
physical  or  operational  processes  like 


tctonc#  pp«ratioii  rptporch 

inventory  management,  product  plan¬ 
ning  and  control,  resource  allocation  or 
ma^et  forecasting,  this  also  includes 
the  fiscal  processes  such  as  bond  man¬ 
agement,  capital  investment,  risk  analy¬ 
sis,  profit  planning,  and  product  pric¬ 
ing.  Manufacturer’s  broad  resources  are 
prepared  to  meet  management’s  grow¬ 
ing  demand  for  this  expanded  capability 
and  to  extend  the  tradition  of  total  sys¬ 
tems  capability  into  revolutionary  data- 
processing  techniques  and  applications. 

monogpmpnt  tcipncp  opprotion  rptporch 
—  See  operations  research  (manage¬ 
ment  science). 

manpgpmpnt,  sfprpgp  (fim#  thpring)  — 

See  time  sharing,  storage  management. 

mpnpgpmpnt  tystpm,  tpfpl  — system, 
total  management. 

mpnpgpmpnt  wprktfpfipn,  finpncipl  — 

A  station  used  in  account  and  opera¬ 
tions  managers’  duties.  These  stations 
tie  into  transaction-processing  systems 
for  monitoring  of  customer-account  sta¬ 
tus,  lines  of  credit,  investigations,  qual¬ 
ity  and  timeliness  of  service  delivery, 
etc. 

mpnpgpmpnt  wpricttptipn,  mpnufpcturing 

—  A  station  to  give  production  planners 
and  managers  access  to  inventory  and 
plant-capacity  data,  providing  up-to- 
date  reports  on  sales,  distribution,  spe¬ 
cial  promotions,  competitive  activity, 
etc. 

mpnpgpr,  cpmputpr  cpntpr  —  A  major 
function  of  data  processing  manage¬ 
ment,  which  requires  constant  atten¬ 
tion,  is  to  establisn  standards  and  main¬ 
tain  high  quality.  This  means  recruiting 
qualified  personnel,  training  new  em¬ 
ployees,  and  updating  existing  ones.  In 
addition,  the  manager  must  develop 
Quantity  and  quality  evaluation  systems, 
develop  job  descriptions,  and  con¬ 
stantly  review  individual  and  group  per¬ 
formance. 

mpnpgpr,  ppprpfipnt  —  This  individual  is 
responsible  for  the  operations  and 
scheduled  use  of  data  processing  equip¬ 
ment. 

mpnpgpr,  prpgrpmming  —  This  individual 
is  responsible  for  planning,  scheduling, 
and  supervising  program  development 
and  maintenance  work. 

mpnpgpr,  sytfpms  pnplytis  —  This  indi¬ 
vidual  is  responsible  for  planning, 
scheduling,  and  supervising  systems 
analysis  and  design  activities. 


mpnupl  pntry 

mpnlfplding  —  Relates  to  the  use  of  many 
sheets  of  paper  and  carbon  sheets  to 
produce  multiple  copies  at  single  print¬ 
ings;  i.e.,  four-part  paper  suggests  an 
original  and  three  copies. 

mpnipulpfpd  vpripblp  —  In  a  process  that 
is  desired  to  regulate  some  condition,  a 
quantity  or  a  condition  that  is  altered  by 
tne  computer  in  order  to  initiate  a 
change  in  the  value  of  the  regulated 
condition. 

mpnipulpfipn,  bytp  —  The  ability  to  ma¬ 
nipulate,  as  individual  instructions, 
groups  of  bits  such  as  characters.  A  byte 
IS  considered  to  be  eight  bits  in  most 
cases,  and  forms  either  one  character  or 
two  numerals. 

mpnipulption  dpfp  —  See  data,  manipula¬ 
tion. 

mpnipulptivp  —  See  indexing,  manipula¬ 
tive. 

mpii-mpchinp  diplogup  —  A  specialized 
form  of  interactive  processing  between 
eople  and  machines  in  which  the 
uman  operator  carries  on  a  dialogue 
with  the  computer  through  a  console  or 
some  other  aevice. 

mpn-mpchinp  digitpl  tystpm  —  An  organi¬ 
zation  of  people,  digital  computers,  and 
equipment  to  regulate  and  control 
events  and  achieve  system  objectives. 

man-machinp  tystpm  —  An  organization 
of  people,  digital  and/or  analog  com¬ 
puters,  and  equipment  to  regulate  and 
control  events  and  achieve  system  ob¬ 
jectives. 

mantissa  —  The  fractional  part  of  a  loga¬ 
rithm;  e.g.,  in  the  logarithm  2.5,  2  is  tne 
characteristic  and  5  is  the  mantissa. 

manual  addrptt  switcbps  —  The  external 
control  switches  used  by  the  operator  to 
select  an  address  manually  for  read-off 
in  the  storage  address  display  lights  or 
to  transfer  the  contents  to  a  register 
without  disturbing  the  address  contents 
or  area. 

manual  analysis  —  The  generation  of 
input  and  output  test  patterns  by  a  test 
engineer  or  technician  who  stuaies  the 
function  or  structure  of  a  logic  circuit. 

manual  control  —  The  direction  of  a  com¬ 
puter  by  means  of  manually  operated 
switches. 

manual  ontry  —  The  manual  insertion  of 
data,  usually  from  remote  typewriter 
units  or  keyboard  modules  or  terminals. 
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manual  axchange  —  An  exchange  where 
calls  are  completed  by  an  operator. 

manual  input  —  Entry  of  data  into  a  com¬ 
puter  or  system  by  direct  manual  manip¬ 
ulation  of  a  device. 

manual-input  unit  —  See  input  unit,  man¬ 
ual. 

manual  load  koy  —  See  key,  load. 

manual  modo  —  See  mode,  manual. 

manual  oporation  —  Processing  of  data  in 
a  system  by  direct  manual  techniques. 

manual  road  —  An  operation  in  which  the 
computer  does  the  sensing  of  the  con¬ 
tents  or  settings  of  manually  set 
switches  or  registers. 

many-for-ono  languagoi  —  The  higher- 
level  languages  (COBOL,  FORTRAN, 
APL,  others)  are  many-for-one  lan¬ 
guages  because  they  take  a  single  func¬ 
tional  statement  and  translate  it  into  a 
series  of  instructions  or  subroutines  in 
machine  language,  in  contrast  to  a  low- 
level  (assembl)^  language  in  which 
statements  translate  on  a  one-for-one 
basis. 

many-to-one  —  Relates  to  ratios  or  mea¬ 
sured  relations  between  members  of 
one  set  and  members  of  another  set,  in 
which  correspondences  are  slated  that 
two  or  more  members  of  one  set  corre¬ 
spond  to  one  (only)  member  of  another 
set.  When  several  expressions  in  a 
source  language  are  equivalent  to  one 
statement  in  a  target  language,  a  many- 
to-one  relation  exists. 

map —  1.  To  transform  information  from 
one  form  to  another.  2.  To  establish  a 
correspondence  between  the  elements 
of  one  set  and  the  elements  of  another 
set. 

map,  Karnaugh  —  A  tabular  arrangement 
which  facilitates  combination  and  elimi¬ 
nation  of  duplicate  logical  functions  by 
listing  similar  logical  expressions. 

map,  memory  —  See  memory  map. 

map,  memory  Hit  —  See  memory  map  list. 

mapped  memory,  multiprogramming  — 

In  a  multiprogramming  mapped-mem- 
ory  system,  several  blocks  may  be  as¬ 
signed  to  users.  Each  user  has  access 
only  to  his  own  block  while  he  is  con¬ 
nected.  Blocks  are  correlated  with  mul¬ 
tiple-mapping  registers  that  translate 
addresses  for  various  blocks.  Before  a 
user  can  go  to  work,  a  mapping  register 
must  be  loaded  to  define  his  block. 


mapping  —  1 .  A  transformation  from  one 
set  to  another  set.  2.  A  correspondence, 
mapping,  data-bas«  —  A  description  of 
the  way  in  which  different  record  types 
(files)  of  a  data  base  are  associated  with 
one  another. 

mapping,  mamory  —  An  optional  mode  of 
computer  operation  wherein  the  eight 
high-order  oils  of  any  virtual  address 
greater  than  1 5  are  replaced  by  an  alter¬ 
native  value,  thus  providing  for  dynamic 
relocatability  of  programs  (some  com¬ 
puters). 

mapping  mode  —  The  mode  of  computer 
operation  in  which  virtual  addresses 
above  15  are  transformed  through  the 
memory  map  so  that  they  become  refer¬ 
ences  to  actual  main  memory  locations 
(some  computers). 

maps,  status  —  A  status  report  of  pro¬ 
grams  and  i/o  operations — usually  in 
tabular  form. 

map,  storage  —  See  storage  map. 
margin  —  1 .  The  difference  between  the 
actual  operating  point  and  the  point 
where  improper  operation  will  occur.  2. 
Also  called  range  or  printing  range.  In 
telegraphy,  the  interval  between  limits 
on  a  scale,  usually  arbitrary,  in  which 
printing  is  error-free, 
marginal  check  —  A  preventive-mainte¬ 
nance  procedure  in  which  certain  oper¬ 
ating  conditions  (e.g.  supply  voltage  or 
frequency)  are  varied  about  their  nomi¬ 
nal  values  in  order  to  detect  and  locate 
incipient  defective  parts, 
marginal  checking  —  A  means  of  testing 
circuits  for  incipient-or  intermittent  fail¬ 
ures  by  varying  the  voltages  applied  to 
the  circuit. 

marginal  cast  —  The  rale  of  change  of  cost 
as  a  function  of  quantity, 
marginal  error  —  Such  errors  irregularly 
occur  in  tapes,  and  most  often  disap¬ 
pear  simply  because  the  writing  is  done 
over  a  slightly  different  section  of  tapes, 
marginal  revenue  —  The  rates  of  change 
of  income  as  a  function  of  quantity, 
marginal  test  —  A  preventive-mainte¬ 
nance  procedure  in  which  certain  oper¬ 
ating  conditions  are  varied  about  their 
normal  values  in  order  to  detect  and  lo¬ 
cate  incipient  defective  units,  e.g.,  sup¬ 
ply  voltage  or  frequenev  may  be  varied. 
(Synonymous  with  high-low  bias  test, 
and  related  to  check.) 
marginal  tasting  —  A  form  of  test,  usually 
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marginal  fasts  (voltoga  and  ragisfars) 

as  part  of  preventive  maintenance  or  as 
a  fault-finaing  or  correcting  cmeration, 
to  test  against  safety  margins  for  faults. 

marginal  fasts  (volfaga  and  ragisfars) 

—  Built  into  some  computers  is  a  net¬ 
work  for  marginal  test  of  computer  sub¬ 
sections.  Two  features  of  the  marginal 
test  system  make  routine  checks  fast  and 
accurate.  The  marginal  check  voltage  is 
continuously  variaole,  and  all  working 
registers  are  displayed  simultaneously 
on  the  console  lights. 

morgin  guida  —  See  guide,  margin. 

margin,  justiflad  —  See  justified  margin. 

margin,  justify  —  See  justify. 

mark  —  1 .  In  communications,  an  impulse 
which,  in  a  neutral  circuit,  causes  the 
loop  to  be  closed,  or  in  a  polar  circuit, 
causes  the  loop  current  to  flow  in  a  di¬ 
rection  opposite  to  that  for  a  space  im¬ 
pulse.  2.  A  sign  or  symbol  used  to  sig¬ 
nify  or  indicate  an  event  in  time  or 
space,  e.g.,  end  of  word  or  message 
mark,  a  file  mark,  a  drum  mark,  an  end- 
of-tape  mark. 

mark,  admissibla  —  Specific  rules  or  con¬ 
ventions  determine  which  marks,  sym¬ 
bols,  and  numerals  or  characters  are 
permitted  in  various  areas  of  computing 
for  all  installations  and  for  various  lan¬ 
guages. 

mark  dafacflon  —  A  type  of  character  rec¬ 
ognition  system  wnich  detects  from 
marks  placed  in  areas  on  paper  or  cards, 
called  site  areas,  boxes,  or  windows,  cer¬ 
tain  intelligence  or  information.  Mark 
reading  results  from  optical  character 
recognition  or  mark-sensing  systems 
whicn  seek  out  the  presence  or  aosence 
of  pencil  marks  or  graphite  particles, 
such  as  on  college  or  school  exams,  cen¬ 
sus  returns,  etc. 

mark,  and  — An  indicator  to  signal  the 
end  of  a  word  or  the  end  of  a  unit  of 
data. 

markar  —  A  symbol  used  to  indicate  the 
beginning  or  the  end  of  some  set  of 
data,  e.g.,  the  end  of  a  record,  block, 
field,  file,  etc. 

markar,  baginning-of-infarmafion  — 

abbreviated  BIM.  A  reflective  spot  on 
the  back  of  a  magnetic  tape,  1 0  feet  from 
the  physical  beginning  of  the  tape, 
which  is  sensed  photoelectrically  to  in¬ 
dicate  the  point  on  the  tape  at  which 
recording  may  begin. 

markar,  datfinatlon-warning  —  A  reflec- 


mark  scan 

tive  spot  on  the  back  of  a  magnetic  tape, 
18  feet  from  the  physical  end  of  the 
tape,  which  is  sensed  photoelectrically 
to  indicate  that  the  physical  end  of  the 
tape  is  approaching. 

markar,  and-af-tapa  —  A  special  mark, 
character,  long  blank,  or  other  coding 
used  to  indicate  the  end  of  a  tape  or 
recording.  Often,  this  is  an  easy-to-see 
reflective  strip,  a  transparent  section,  or 
a  special  bit  pattern  on  paper  tape, 
mark,  flla  —  An  identification  mark  for  the 
last  record  in  a  file,  or  one  of  the  several 
labels  to  indicate  end-of-file.  File  marks 
may  be  followed  by  trailer  label,  file 
mark,  and  reel  mark, 
mark,  group  —  A  special  character  used  to 
designate  the  end  of  a  record  in  storage 
for  a  write  instruction, 
mark,  hold  —  The  normal  no-traffic  line 
condition  whereby  a  steady  mark  is 
transmitted. 

morking  blot  —  Bias  distortion  that 
lengthens  the  marking  impulses  by  ad¬ 
vancing  the  space-to-mark  transition, 
marklng-ond  distortion  —  End  distortion 
that  lengthens  the  marking  impulse  by 
delaying  the  mark-to-space  transition, 
mark  matching  —  A  method  employed  in 
optical  character  recognition  to  corre¬ 
late  or  match  a  specimen  character  with 
each  of  a  set  of  masks  representing  the 
characters  to  be  recognized;  i.e.,  the 
characters  are  deliberately  registered 
on  the  reference  masks  and  no  allow¬ 
ance  is  made  for  character  misregistra¬ 
tion.  Mask  types  are:  holistic  masks 
(exact),  peep-hole  masks  (more  lenient 
but  still  exacting),  and  weighted  area 
masks. 

Mark  I  —  An  early  electromechanical 
computer,  utilizing  both  mechanical 
and  electrical  components  to  perform 
computational  processes, 
mark  roading  —  See  reading,  mark, 
mark,  racord  >—  A  special  character  used  in 
some  computers  either  to  limit  the  num¬ 
ber  of  characters  in  a  data  transfer,  or  to 
separate  blocked  or  grouped  records  in 
tape. 

mark,  racord-tfaraga  —  A  special  charac¬ 
ter  that  appears  only  in  the  record-stor¬ 
age  unit  of  the  card  reader  to  limit  the 
length  of  the  record  read  into  storage, 
mark  tcan^ — To  mark  scan  is  to  read  a 
document  for  a  specific  mark  in  a  partic¬ 
ular  location.  The  mark  may  be  made  by 
a  pen  or  pencil,  since  the  operation  is 
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usually  based  on  optical  scanning  and 
light  reflectance.  Mark  scanning  differs 
from  mark  sensing  because  mark  sens¬ 
ing  requires  an  electrographic  pencil 
with  conductive  ink. 

marks,  control  —  Abbreviated  CM.  A  con¬ 
trol  mark  is  a  one-slab  block  written  on 
magnetic  tape  to  indicate  the  type  of 
data  that  follows,  or  to  indicate  the  end 
of  useful  information.  The  control  mark 
(any  one-slab  block)  supplies  special 
control  features  which  can  be  utilized  by 
the  programmer.  However,  several  spe¬ 
cified  Cm  configurations  have  been  re¬ 
served  for  particular  features  on  data 
tapes,  as  FF  for  end  of  file. 

mork,  sngmnnt  —  A  special  character  writ¬ 
ten  on  tape  to  separate  one  section  of  a 
tape  file  from  another. 

mark  sansa  —  A  technique  used  to  recog¬ 
nize  pencil  marks  on  cards  or  docu¬ 
ments  for  conversion  to  electrical  sig¬ 
nals  or  punchings  in  a  medium. 

mark  santing  —  A  technique  for  detecting 
special  pencil  marks  entered  in  specie 
places  on  a  card,  and  automatically 
translating  the  marks  into  punched 
holes. 

mark,  single-quota  —  A  special  FOR¬ 
TRAN  character  used  to  enclose  literal 
messages. 

mark-space  multiplier  —  A  specific  analog 
multiplier,  in  which  one  input  variable  is 
represented  as  a  current  or  a  voltage, 
and  is  used  to  control  the  mark-to-space 
ratio  of  a  repetitive  rectangular  wave 
and  whose  amplitude  is  made  propor¬ 
tional  to  the  other  variable,  whicn  is  also 
represented  by  a  voltage  or  a  current. 

mark,  storage  —  The  name  given  to  a 
point  location  which  defines  the  charac¬ 
ter  space  immediately  to  the  left  of  the 
most  significant  character  in  accumula¬ 
tor  storage.  An  example  would  be: 


a7467489 


in  which  the  letter  “a”  would  be  the 
storage  mark. 

mark,  tape  —  The  special  character  that  is 
written  on  tape  to  signify  the  physical 
end  of  the  recording  on  tape. 

mark,  track-error ^ — ^Indicates  that  during 
the  course  of  the  previous  block  transfer 
a  data  parity  error  was  detected,  or  one 
or  more  bits  have  been  picked  up  or 
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dropped  out  from  either  the  timing 
track  or  the  mark  track. 

mark,  word  —  An  indicator  to  signal  the 
beginning  or  end  of  a  word. 

mosk  —  1 .  A  machine  word  that  specifies 
which  parts  of  another  machine  word 
are  to  be  operated  on.  Also  called  ex¬ 
tractor  or  filter.  2.  Act  of  replacing 
characters  in  the  accumulator  with  char¬ 
acters  from  a  specified  storage  location 
that  corresponds  to  the  “ones”  position 
in  the  mask,  which  is  in  a  specific  storage 
location  or  register.  3.  To  extract  a  se¬ 
lected  group  of  characters  from  a  string 
of  characters. 

masking  —  1 .  An  operation  that  replaces 
characters  in  the  accumulator  with 
characters  from  a  specified  storage  loca¬ 
tion  or  register.  2.  The  process  of  ex¬ 
tracting  a  nonword  group  or  field  of 
characters  from  a  word  or  a  string  of 
words.  3.  The  process  of  setting  internal 
program  controls  to  prevent  transfers 
which  otherwise  would  occur  upon  set¬ 
ting  of  internal  machine  latches. 

mask,  interrupt  —  See  interrupt  mask. 

mask,  logical  —  The  pattern  used  to  force 
Os  or  to  inhibit  (normally  Is)  signals.  A 
logical  AND  is  used  with  a  mask  to  force 
Os  selectively. 

mask,  preset  —  A  technique  for  detecting 
the  presence  or  absence  of  specific  bi¬ 
nary  conditions.  The  process  of  mask¬ 
ing  performs  some  logical  operation 
(and,  or,  etc.)  between  a  program  vari¬ 
able  and  a  preset  mask,  hence  the  name. 
Masking  is  often  used  for  setting  or  re¬ 
setting  binary  conditions  in  other  varia¬ 
bles. 

mask  processing,  programmable  read-only 
memories  —  Integrated  circuit  devices 
are  fabricated  from  a  wafer  of  silicon 
through  a  number  of  processing  steps, 
including  photomasking,  etching,  and 
diffusing  in  order  to  create  a  pattern  of 
junctions  and  interconnections  across 
the  surface  of  the  wafer.  One  of  the  final 
steps  in  the  manufacturing  process  is  to 
coat  the  entire  surface  of  the  silicon 
wafer  with  a  laver  of  aluminum,  and 
then  to  selectively  etch  awav  portions  of 
the  aluminum,  leaving  the  desired  inter¬ 
connecting  pattern.  In  the  manufacture 
of  mask  programmed  read-only  memo¬ 
ries,  the  row-to-column  contacts  are  se¬ 
lectively  made  by  the  inclusion  of  alumi¬ 
num  connections  in  the  final  aluminum 
etch  process. 

masks,  holistic  —  See  holistic  masks. 


masks,  peaphola 


master  data 


masks,  paephole  —  A  set  of  characters  in  a 
character-recognition  unit,  which  re¬ 
sides  as  a  set  of  strategically  placed 
points  and  which  would  theoretically 
show  all  input  characters  as  being 
unique  regardless  of  their  style,  i.e,,  for 
any  one  character  there  is  only  one  set 
of  points. 

mask  vs  bipolar  ROM  —  The  primary  diff¬ 
erence  in  read-only  memories  is  in  the 
forming  of  the  open  or  closed  contact, 
that  is,  in  the  design  of  the  cell.  In  mask- 
programmable  read-only  memories,  the 
contact  is  made  by  selectively  including 
or  excluding  a  small  conducting  jumper 
during  the  nnal  phase  of  semiconductor 
manufacture.  In  bipolar  programmable 
read-only  memories  (PROMs),  the  con¬ 
tact  is  made  with  a  fusible  material  such 
that  the  contact  can  later  be  opened, 
allowing  the  data  pattern  to  be  config¬ 
ured  by  the  user  after  the  device  has  been 
manufactured. 

mask  words  —  The  mask  word  modifies 
both  the  identifier  word  and  the  input 
word  which  is  called  up  for  a  search 
comparison  in  a  logical  and  operation, 
mass  data  —  See  data,  mass, 
mass  data,  multiprocessing  —  See  multi¬ 
processing  mass  data, 
moss  storoge  —  Peripheral  devices  into 
which  large  amounts  of  data  can  be 
deposited  and  recovered.  Sometimes 
referred  to  as  “secondary”  storage  to 
differentiate  from  memory, 
mass  storage  device  —  A  type  of  memory 
with  a  very  large  capacity  m  comparison 
to  internal  or  main  memory.  Typically, 
these  devices  are  tape,  disK,  cartridge, 
or  other  exterior  memories  but  still  di¬ 
rectly  addressable  by  the  CPU. 
moss  storoge  dump/verify  program  — 
A  program  that  allows  the  user  to  dump 
a  specified  area  of  memory  to  a  mass 
storage  device  such  as  a  disk,  magnetic 
tape,  or  cassette.  In  an  autoloadable  for¬ 
mat,  the  accuracy  of  the  dumped  pro¬ 
gram  is  automatically  verified. 

mass-storage  executive  capability  — 

See  storage,  mass  (executive), 
mass  storage  file  —  See  file,  mass  storage, 
master  —  1 .  A  file  of  data  considered  per¬ 
manent  or  semipermanent,  i.e.,  an  ar¬ 
rangement  or  ordering  of  a  series  of 
records.  2.  A  single  record  from  such  a 
file. 

moster  card  —  A  card  containing  fixed  or 
indicative  information  for  a  group  of 


cards.  It  is  usually  the  first  card  of  that 
group. 

master  clock  —  The  electronic  or  electric 
source  of  standard  timing  signals,  often 
called  “clock  pulses,”  required  for  se¬ 
quencing  computer  operation.  This 
source  usually  consists  of  a  timing-pulse 
generator,  a  cycling  unit,  and  sets  of 
special  pulses  that  occur  at  given  inter¬ 
vals  of  time.  In  synchronous  computers 
the  basic  time  frequency  employed  is 
usually  the  frequency  of  tne  clock 
pulses. 

mattor  clock  froquoncy  —  The  number  of 
pulses  per  second  produced  by  the  mas¬ 
ter  clock. 

matter  clock,  microprocettor  —  Clocks  are 
generally  required  for  most  micro¬ 
processors.  A  trend  is  for  newer  proces¬ 
sors  to  require  only  a  frequency-con- 
trolling  two-terminal  device  (crystal  or 
RC  net).  Some  of  the  vendors  offer 
clock  or  clock-driver  chips.  In  many  de¬ 
signs,  the  DIP-socket  sized  crystal  oscil¬ 
lators  are  used.  In  others,  crystal-con- 
trolled  stability  is  not  important.  Clock 
frequency  has  little  to  do  with  relative 
data  manipulation  speed,  and  should 
not  be  used  as  a  selection  criterion.  The 
number  of  phases,  however,  is  impor¬ 
tant;  four  phases  are  harder  to  generate 
than  one  or  two.  In  clock  schemes  with 
multiple  phases  particularly  common  in 
MOS  processors,  the  requirements  for 
overlapped  or  closely  controlled  rela¬ 
tive  rise  for  periods  should  be  investi¬ 
gated.  Sometimes  four  phases  are  easier 
to  make  than  overlapped,  synchronized 
two-phase  clock  signals. 

mattar-confrol  intarrupt  —  Signal  gener¬ 
ated  by  an  input/output  device,  or  by  an 
operator’s  error,  or  by  request  of  the 
processor,  for  more  data  program  seg¬ 
ments,  or  the  like,  which  permits  the 
master  control  program  to  control  the 
computer  system. 

master  control  progrom  —  Same  as  pro¬ 
gram,  master  control. 

master  control  routine  —  1 .  In  a  program 
consisting  of  a  series  of  subroutines,  a 
routine  that  controls  the  linking  of  the 
other  subroutines  and  may  call  tne  vari¬ 
ous  segments  of  the  program  into  mem¬ 
ory  as  required.  2.  A  program  which 
controls  the  operation  of  a  hardware 
system. 

master  data  —  A  set  of  data  which  is  al¬ 
tered  infrequently  and  supplies  basic 
data  for  processing  operations.  The 
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data  content  of  a  master  file.  Examples 
include:  names,  badge  numbers,  or  pay 
rates  in  personnel  data;  or  stock  num¬ 
ber,  stock  descriptions,  or  units  of  mea¬ 
sure  in  stock-control  data. 

motfar  Ilia  —  1 .  A  file  of  relatively  more 
permanent  information,  which  is  usually 
updated  periodically.  2.  A  main  refer¬ 
ence  file  of  information. 

motfar  HI#  Invantory  —  Permanently 
stored  inventory  information  retained 
for  future  use. 

matfar  film,  mognatic  top#  —  See  tape,  mas¬ 
ter  file. 

moftar  flla  tap#  —  See  tape,  master  file. 

mostar-llla^pdota  program  —  A  process 
in  which  programs  from  the  old  master 
file  are  aeleted,  corrected,  or  left  un¬ 
changed  and  new  programs  are  added 
from  the  transaction  tape.  Updating  can 
include  changing  of  program  job  as¬ 
signments.  A  new  program  master  file  is 
then  produced. 

mattor  intfniction  top#  —  Abbreviated 
MIT.  A  tape  on  which  all  the  programs 
for  a  system  of  runs  are  recorded. 

mattor  mod#  —  The  mode  of  computer 
operation  in  which  all  legal  basic  opera¬ 
tions  are  permissible. 

mattor  payroll  data  fllo — ^The  informa¬ 
tion  bank  where  data  on  each  employee 
is  kept. 

mattor  program  —  Same  as  program,  mas¬ 
ter  control. 

mattor  program  fllo  —  A  tape  on  which  all 
the  programs  for  a  system  of  runs  are 
recorded. 

mottor  progrom  fllo  updato  —  Programs 
from  the  old  master  file  are  deleted,  cor¬ 
rected,  or  left  unchanged,  and  new  pro¬ 
grams  are  added  from  the  transaction 
tape.  A  new  program  master  file  is  pro¬ 
duced. 

mottor  program  tapo  —  See  tape,  master. 

mattor  rocord  —  The  basic  updated  record 
used  in  the  next  file-processing  run.  A 
master  record  is  most  often  a  magnetic 
tape  item.  Visual  copies  for  possible 
analysis  and  alteration  are  usually  devel¬ 
oped. 

mattor  roiitino  —  Same  as  executive  rou¬ 
tine. 

mottor  tchodulor  —  The  control  scheduler 
that  permits  the  function  of  a  control 
program  that  allows  an  operator  to  initi¬ 
ate  special  actions  or  to  cause  requested 
information  to  be  delivered  which  can 


override  the  normal  control  functions 
of  the  system. 

mottor/tlavo  computor  —  See  master/- 
slave  system. 

mottor/tlavo  modo  —  This  feature  gua¬ 
rantees  that  one  program  cannot  oam- 
age  or  access  another  program  sharing 
memory. 

mottor/tlavo  multiprogramming  —  A  sys¬ 
tem  designed  to  guarantee  that  one  pro¬ 
gram  cannot  damage  or  access  another 
program  sharing  the  same  memory, 
mottor/tlavo  tyttom  —  A  special  system 
or  computer  configuration  for  business 
or  scientific  use  (as  production  automa¬ 
tion)  in  which  one  computer,  usually  of 
substantial  size  or  capaoility,  rules  with 
complete  control  over  all  input/output 
and  schedules  and  transmits  tasks  to  a 
slave  computer.  The  latter  computer 
often  has  a  great  capacity,  and  it  per¬ 
forms  the  computations  as  directed  and 
controlled  by  the  master  unit, 
mottor  tiico  —  An  unmelalized  wafer  con¬ 
taining  arrays  of  circuit  elements  as  de¬ 
termined  by  subsystem  requirements. 
These  circuit  elements  can  then  be  in¬ 
terconnected  in  a  variety  of  ways  to 
achieve  different  functions, 
mottor  ttotion  —  A  type  of  station  that  has 
control  of  a  channel  at  a  given  instant 
for  the  purpose  of  sending  numbered 
messages  to  a  slave  station  (whether  or 
not  it  actually  does).  Also  referred  to  as 
a  transmitting  station  or  data  source, 
mottor  tynchronixor  —  A  primary  source 
of  timing  signals.  Often  a  ring  counter 
synchronized  by  a  crystal-controlled  os¬ 
cillator. 

moftor  tyttom  tapo^ — This  is  a  monitor 
program  that  allows  for  the  centralized 
control  of  program  operation.  It  pro¬ 
vides  a  loao-and-go  operation  with  one 
magnetic-tape  unit  without  operator  in¬ 
tervention.  The  operator  can  specify 
loading  and  execution  of  any  program 
on  the  master  system  tape  by  a  simple 
on-line  typewriter  directive, 
mottor  tapo  —  See  tape,  master, 
mottor  torminol  —  In  some  networks,  any 
terminal  in  the  network  can  be  the  mas¬ 
ter,  but  only  one  terminal  is  master  at 
any  one  time.  As  master,  the  terminal 
can  communicate  with  all  other  termi¬ 
nals  in  the  network, 
mottor  timor  —  See  master  clock, 
motch  —  1 .  A  data  processing  operation 
similar  to  a  merge,  except  that  instead 
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of  producing  a  sequence  of  items  made 
up  from  the  input,  sequences  are 
matched  against  each  other  on  the  basis 
of  some  key.  The  following  is  a  sche¬ 
matic  of  a  two-item  match: 


SEQUENCE  A 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 


SEQUENCE  B 
1 
3 

3 

4 

5 

6 
7 

11 

11 

13 


2.  Comparison  of  keys  (records)  that  are 
identical.  (Synonymous  with  a  hit  or 
strike.) 

match  gat#  —  Same  as  gate,  exclusive  nor. 

matching  —  The  matching  technique  is 
generally  used  to  verify  coding.  Individ¬ 
ual  codes  are  machine-compared 
against  a  group  of  master  codes  to  select 
any  that  are  invalid. 

matching  #rrar  —  An  error  due  to  inac¬ 
curacy  in  pairing  passive  components. 

matching,  mark  —  See  mark  matching. 

match-m#rg#  —  The  comparison  of  two 
files,  usually  based  on  key  words  de¬ 
signed  to  place  them  in  the  prearranged 
sequential  order  of  those  records  which 
match  the  arbitrarily  selected  key  words. 

mat#rial  dit|i#rtian,  tili#r#ptici  —  Light- 
impulse  broadening  due  to  differential 
delay  of  various  wavelengths  of  light  in 
a  waveguide  material. 

math#matical  analysis  —  Includes  arith¬ 
metic  and  algebra;  deals  with  numbers, 
the  relationships  between  numbers,  and 
the  operations  performed  on  these  rela- 
tionsnips. 

math#matical  ch#ck  —  A  check  that  uses 
mathematical  identities  or  other  prop¬ 
erties,  occasionally  with  some  degree  of 
discrepancy  being  acceptable;  e.g., 
checking  multiplication  by  verifying  that 
A  X  B  =  B  X  A.  (Synonymous  with 
arithmetic  check.) 

math#matical  mod#l  —  A  series  or  organi¬ 
zation  of  equations  that  are  a  mathemat¬ 
ical  representation  of  a  “real  world” 
problem  or  process  in  a  skeletonized 


form,  but  with  precise  measurements  of 
the  relationships  of  the  variables, 
parameters,  and  constants.  Each  model 
nas  some  objective  function  (goal  or  tar¬ 
get)  and  decision  rules  (values  to  be  de¬ 
termined)  which  will  solve  the  problem 
to  develop  the  answer  or  range  of  alter¬ 
natives. 

mathamatical  oparator  —  A  symbol  that 
indicates  briefly  a  mathematical  pro¬ 
cess,  which  describes  the  relations  and 
restrictions  which  exist  between  the 
input  variables  and  the  output  variables 
of  a  system. 

mathamatical  param#t#r  —  A  secondary 
variable  in  an  application.  For  example, 
the  analytic  geometry  description  of  a 
line,  y  =  ax  plus  b  can  be  replaced  by 
the  parametric  expression  y  =  a^x  +  b 
where  t  is  regarded  as  a  parameter.  The 
constants,  a  and  b,  and  the  variables,  x 
and  y,  are  not  considered  as  parameters. 

mafh#matical  pow#r  —  See  power,  mathe¬ 
matical. 

math#matical  program  —  See  program, 
mathematical. 

math#matical  programming  —  Same  as  lin¬ 
ear  programming. 

mathomatical  simulation  —  The  use  of  a 

model  of  mathematical  equations  in 
which  computing  elements  are  used  to 
represent  all  of  the  subsystems. 

mothomaticol  subroutinos  —  Subroutines 
including  sine,  cosine,  square  root,  ex¬ 
ponent,  log,  etc. 

mothomofics  —  Involves  the  definition  of 
symbols  of  various  kinds  and  describes 
tne  operations  to  be  performed,  in  defi¬ 
nite  and  consistent  ways,  upon  the  sym¬ 
bols;  a  symbolized  and  extended  form 
of  logic  to  form  the  patterns  of  scientific 
phenomena,  the  laws  obeyed,  and  the 
uniformities  displayed.  Altnough  math¬ 
ematics  does  not  provide  these,  it  ex¬ 
presses  and  interprets  them  and  helps 
to  deduce  their  consequences,  or  to 
forecast  what  will  happen  if  they  hold. 
Mathematics  points  and  advises  where 
to  look  for  verification  or  contradiction 
of  hypotheses. 

matrix  —  1 .  A  rectangular  array  of  num¬ 
bers  subject  to  mathematical  opera¬ 
tions,  such  as  addition,  multiplication, 
and  inversion,  according  to  specified 
rules.  Any  table  is  a  matrix.  2.  An  array 
of  circuit  elements  such  as  diodes, 
wires,  magnetic  cores,  and  relays,  ar¬ 
ranged  and  designed  to  perform  a  spe- 
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cified  function;  for  example,  conversion 
from  one  number  system  to  another. 

matrix  algebra  tableau  —  The  current  ma¬ 
trix,  with  auxiliary  rows  and/or  col¬ 
umns,  as  it  appears  at  an  iterative  stage 
in  the  standard  simplex  method  com¬ 
puting  form  of  solution. 

matrix,  coefflcient  ^  The  matrix  of  left¬ 
side  coefficients  in  a  system  of  linear  op¬ 
erations.  It  is  to  be  distinguished  from 
the  matrix  obtained  by  appending  the 
right  side,  which  is  called  the  aug¬ 
mented  matrix  of  the  system.  It  may  be 
thought  of  as  including  a  full  set  of  logi¬ 
cal  vectors  to  convert  inequality  con¬ 
straints  to  equations,  and  in  the  case  of 
the  modifiea  simplex  array  it  also  con¬ 
tains  the  objective  function  coefficients. 

matrix,  constraint  —  In  linear  program¬ 
ming,  the  augmented  matrix  of  the  con¬ 
straint  equations;  it  is  the  matrix  formed 
by  the  coefficient  columns,  or  left  sides, 
and  the  column  of  constants. 

matrix,  dot  — A  dot-matrix  display  uses 
individual  character  displays  arrayed  in 
any  length.  Each  unit  contains  dots  ar¬ 
ranged  in  rows  and  columns,  which  can 
be  selected  in  the  proper  pattern  to  dis¬ 
play  a  letter,  numoer,  or  other  symbol 
when  energized.  Display  assemblies  can 
be  obtained  with  power  supply,  pro¬ 
gramming  and  decoding  electronics, 
and  scanning  circuitry  that  causes  the 
message  to  traverse  the  display  from  left 
to  right  for  displaying  continuous  mes¬ 
sages. 

matrix,  Intarconnoct  —  A  network  or  array 
of  conductors  arranged  to  facilitate 
rapid  and  convenient  interconnection 
between  them  by  way  of  switches,  pins, 
jumpers,  or  other  means. 

motrix,  photocall  —  See  photocell  matrix. 

motrix  printar  —  See  printer,  wire. 

matrix  printing  —  The  printing  of  al¬ 
phanumerical  characters  by  means  of 
the  appropriate  selection  of  pins  con- 
tainea  in  a  rectangular  array  on  the 
printing  head. 

matrix,  program  timing  —  A  unique  array 
of  connections  which  supply  timing 
pulses  at  regular  intervals  and  in  proper 
sequence  to  permanently  selected 
groups  of  lines  in  the  normal  execution 
of  operations,  i.e.,  the  clock  pulses  for  a 
clock  pulse  generator  in  sychronous 
digital  computers. 

motrix,  somontlc  —  A  graphical  device  for 
plotting  in  a  standard  conventional 
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form  whatever  precise  elements  of 
meaning  have  been  ascertained  from 
the  semantic  analysis  of  a  concept, 
matrix,  storog#  —  See  storage  matrix, 
matrix  table  —  A  specific  set  of  quantities 
in  a  rectangular  array  according  to  ex¬ 
acting  mathematical  rules  and  designs, 
maximal  —  Highest  or  greatest, 
maon  time  batwoan  foiluraf  —  The  special 
limit  of  the  ratio  of  operating  time  of 
equipment  to  the  number  of  observed 
failures  as  the  number  of  failures  ap¬ 
proaches  infinity. 

maon  tima  to  follura  —  The  average  time 
the  system  or  component  of  the  system 
works  without  faulting, 
maon  tima  to  rapair  —  The  average  time  to 
repair  a  fault  or  a  component  of  the  sys¬ 
tem. 

maosura,  dofo-fransmittlon  utilixotion  — 

The  ratio  of  useful  data  output  of  a  data- 
transmission  system  to  the  total  data 
input. 

maosuramant  and  control  systamt  — 

Measurement  and  control  systems  are 
designed  for  scientific  and  industrial  ap¬ 
plications  requiring  acquisition,  stor¬ 
age,  computation,  reduction,  presenta¬ 
tion,  and  output  of  high-  and  low-level 
analog  signals  from  sensors  such  as 
thermocouples,  strain  gauges  and 
RTDs  in  medical  and  biomedical  re¬ 
search,  quality  assurance  laboratories, 
product  development  and  testing  pro¬ 
grams,  process  simulation,  and  pilot 
plants  for  process  control, 
maosuramant,  work  —  See  work  measure¬ 
ment. 

machanicol  dlffaranflol  onolyzar  —  A  form 
of  analog  computer  using  intercon¬ 
nected  mechanical  surfaces  to  solve  diff¬ 
erential  equations;  e.g.,  the  Bush  differ¬ 
ential  analyzer,  developed  by  Vannevar 
Bush  at  M.I.T.,  used  differential  gear 
boxes  to  perform  addition,  and  a  combi¬ 
nation  of  wheel  disk  spherical  mech¬ 
anisms  to  perform  integration, 
machanicol  translation  —  A  generic  term 
for  language  translation  by  computers 
or  similar  equipment. 

mochonlsm,  daclsion  —  See  decision  mech¬ 
anism. 

machanism,  topa  transport  —  See  tape 
transport. 

machonlzad  data  —  See  data,  mechanized, 
madia  —  The  plural  form  of  medium. 
Magnetic  cards,  disks,  and  cartridges 


msiliuiii 

and  paper  tapes  are  examples  of  the  var¬ 
ious  media  types  devisea  to  carry  data 
or  information. 

lll•d^ulll  —  The  material  or  basis  on  which 
data  and  instructions  are  recorded.  Ex¬ 
amples  are  punched  cards,  punched  or 
magnetic  tape,  disk  or  diskette,  car¬ 
tridges,  etc.  (Plural,  media.) 

madiuin,  input/output  —  1 .  The  vehicle  or 
material  designed  and  used  to  carry  re¬ 
corded  data,  i.e.,  a  magnetic  card,  mag¬ 
netic  tape,  microfilm,  etc.  The  medium 
is  the  carrier  of  data  and  instructions  to 
and  from  a  computer.  2.  A  specific  regis¬ 
ter  that  contains  modifiers  of  instruc¬ 
tions  before  execution,  or  a  register  that 
controls  actions  under  the  direction  of 
the  computer  or  program. 

rntdium,  machin*  raadobl#  —  See  data,  ma¬ 
chine  readable. 

lll•diuln,  noii«rafCibl«  —  Paper  tapes  and 
most  ROMs  are  examples  of  nonerasa¬ 
ble  media  used  to  drive  various  produc¬ 
tion  machines.  It  is  quite  uncommon  to 
use  paper  tape  or  ROM  as  an  intermedi¬ 
ate  memory  because  it  is  nonerasable. 

in^diuni-icale  integration  —  Abbreviated 
MSI.  Integrated  circuits  containing 
logic  functions  more  complex  than 
small-scale  integration  but  less  complex 
than  large-scale  integration  (LSI).  Ex¬ 
amples  of  MSI  relate  to  40-bit  counters, 
latches,  data  multiplexers,  etc. 

modiuni,  storage  —  The  material  on  which 
data  is  recorded  and  which  may  be 
paper  tape,  cards,  magnetic  tape,  strips, 
or  devices  such  as  magnetic  cartridges, 
disks,  etc. 

medium,  transfer  —  The  material,  such  as 
sheets,  ribbons,  or  plastic  film,  which 
enables  the  transfer  of  ink  during  print¬ 
ing. 

mego  —  A  prefix  meaning  million. 

megabit  —  One  million  binary  bits. 

megocycle  —  A  million  cycles  per  second; 
10®  cycles  per  second.  (The  preferred 
term  is  megahertz.) 

member,  print  —  See  print  member. 

memories,  associative  —  With  associative- 
memory  capability,  high-speed  memory 
searches  within  computers  are  based  on 
content  or  subject  matter  rather  than 
being  limited  to  locating  data  through 
specified  addresses. 

memorise  —  Typically,  meaning  to  trans¬ 
fer  data  or  information  to  internal  stor¬ 
age. 


memory  applications,  virtual 

memory  —  A  device  into  which  informa¬ 
tion  can  be  copied,  which  will  hold  this 
information,  and  from  which  the  infor¬ 
mation  can  be  obtained  at  a  later  time. 
(The  terms  memory  and  storage  are  in¬ 
terchangeable.) 

memory  access,  quick  —  Same  as  storage, 
high  speed. 

memory,  ocoustic^ — A  computer  memory 
that  uses  a  sonic  delay  line. 

memory,  add-on  and  add-in  —  Minicom¬ 
puter  storage  devices  range  from  add¬ 
on  solid-state  MOS  or  bubble  memories 
to  various  types  of  disk  and  tape  drives. 
Add-on  memory  is  generally  supplied 
with  an  enclosure,  a  power  supply,  and 
a  cable  connecting  the  memory  to  the 
mini.  Add-in  memories  are  normally  cir¬ 
cuit  boards  that  slip  into  the  chassis  or 
expansion  cabinets  of  a  mini  or  micro. 

mamory,  addrassad  —  Memory  sections 
containing  each  individual  register. 

mamory  addrotting  modos  —  Methods  of 
specifying  the  memory  location  of  an 
operand.  Common  addressing  modes 
are,  in  general:  direct,  immediate,  rela¬ 
tive,  indexed,  and  indirect.  These 
modes  are  important  factors  in  program 
efficiency. 

momory^addrots  rogistor  —  A  register  con¬ 
taining  the  address  of  the  selected  word 
in  memory.  See  register. 

mamory  oddrots,  virfuol  —  Often  interpre¬ 
ted  as  addressing  ( 1 )  a  particular  charac¬ 
ter  relative  to  the  beginning  of  a  page, 
(2)  a  particular  page  relative  to  the  ini¬ 
tial  point  of  that  segment,  and  (3)  a  par¬ 
ticular  large  memory  segment  or  book. 
Thus  programs  can  be  addressed  into 
noncontiguous  areas  of  memory  in  rela¬ 
tively  small  blocks. 

mamory  onnox  —  A  small  memory  unit  as 
a  go-between  for  the  input  and  output 
units  and  the  main  memory. 

mamory  applicofiont,  virtual  —  Virtual 
memory  has  been  used  primarily  on 
large,  multiprogrammed  computers  in 
order  to  have  a  larger  number  of  active 
programs  in  main  memory.  In  some 
cases,  however,  the  minicomputer  being 
used  will  be  dedicated  to  a  single  pro¬ 
gram  rather  than  being  multipro¬ 
grammed.  With  this  consideration,  the 
virtual  memory  system  allows  a  user  to 
run  large  programs  without  having  to 
go  to  the  expense  of  buying  more  loan 
a  minimal  amount  of  main  memory  for 
the  machine. 
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memory  array  —  Memory  cells  arranged 
in  a  rectangular  geometric  pattern  on  a 
chip,  usually  organized  into  rows  and 
columns  as  in  a  matrix. 

memory,  ossociotive  —  Data  storage  based 
on  the  data  actually  stored  in  the  mem¬ 
ory,  not  the  location  of  the  data.  This 
leads  to  its  alternate  name,  content- 
addressable  memory  (CAM).  Associa¬ 
tive  memory  is  a  metnod  of  organization 
and  memory  design  that  permits  the  ac¬ 
cess  of  all  information  that  matches  cer¬ 
tain  “tag”  bits  of  the  address. 

memory,  backing  —  Considered  to  be  the 
same  as  auxiliary  storage,  i.e.,  those 
units  whose  capacity  is  relatively  larger 
than  working  (scratchpad  or  internal) 
storage  but  of  longer  access  time,  and  in 
which  transfer  capability  is  usually  in 
blocks  between  storage  units. 

memory  bank  select  —  The  memory  that 
can  be  directly  addressed  by  most  mi¬ 
croprocessors  is  not  sufficient  for  many 
applications.  This  has  led  to  the  incor¬ 
poration  of  memory-bank  select  in  RAM 
memory  cards.  An  eight-position  DIP 
switch  on  such  cards  is  used  to  select 
one  (or  more)  of  eight  banks  of  memory 
in  which  the  card  is  to  reside.  Each  bant 
consists  of  a  maximum  of  64K  bytes  of 
memory.  One  output  port  address  of 
the  microprocessor  is  reserved  for  se¬ 
lecting  the  active  bank  (or  banks)  of 
memory.  With  eight  banks  of  64K,  mi¬ 
croprocessor  memory  space  can  be  ex¬ 
panded  to  a  half-megabyte.  In  addition 
to  memory  expansion,  bank  select  is 
also  convenient  in  implementing  small 
time-shared  systems.  In  such  a  system, 
each  user  is  restricted  to  just  one  bank 
of  memory,  thus  protecting  against  acci¬ 
dental  accessing  of  another  user’s  mem¬ 
ory  space.  (Some  systems.) 

mamory,  boofifrap  —  The  bootstrap 
memory  is  a  time-saving  device  built 
into  the  main  computer.  It  is  pro¬ 
grammed  to  fit  the  specialized  needs  of 
various  computer  users.  The  program 
and  words  in  the  bootstrap  memory 
cannot  be  altered  by  the  computer  but 
can  be  manually  changed  when  neces¬ 
sary.  The  purpose  of  the  bootstrap 
memory  is  to  provide  for  the  automatic 
reading  of  new  programs  into  the  com¬ 
puter  with  protection  against  erasing  its 
vital  instructions  (some  systems). 

mamory,  bubblo  —  Magnetic-domain,  or 
“bubble,”  memories  may  be  thought  of 
as  patterns  of  vertically  oriented  bar 
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memory,  contant-oddretted 

magnets  moving  on  tracks  within  a  thin 
horizontal  film  or  platelet.  The  polarity 
of  the  bar  magnets  (actually  tiny  cylin¬ 
drical  magnetic  fields)  is  always  perpen¬ 
dicular  to  the  film  plane  and  opposite  to 
their  surrounding  region.  In  tne  most 
simplified  model  of  bubble  memory,  the 
presence  of  a  bubble  is  detected  when 
Its  reverse  magnetic  field  is  sensed  dur¬ 
ing  its  passage  under  a  permanently 
magnetized  material  that  changes  resist¬ 
ance  with  a  change  in  polarity.  The  bub¬ 
bles  are  unaffected  oy  their  passage 
under  the  sensor. 

mamory  but  —  The  CPU  communicates 
with  memory  and  i/o  devices  over  a 
memory  bus.  In  different  computers  this 
bus  has  various  names,  including  i/o 
bus,  data  bus,  or  one  of  a  host  of  pro¬ 
prietary  names. 

mamory,  cocho  —  Units  with  limited  ca¬ 
pacity  but  very  fast  semiconductor 
memory  which  can  be  used  in  combina¬ 
tion  with  lower-cost,  but  slower,  large- 
capacity  memory,  giving  effect  to  a 
larger  and  faster  memory.  Look-ahead 
procedures  are  required  in  the  progress 
of  the  programs  to  effect  locating  and 
depositing  the  right  information  into 
the  fast  memory  when  it  is  required. 

mamory  capacity  —  The  number  of  ele¬ 
mentary  pieces  of  data  that  can  be  con¬ 
tained  in  a  storage  device.  Frequently 
defined  in  terms  of  characters  in  a  par¬ 
ticular  code  or  words  of  a  fixed  size  that 
can  be  so  contained. 

mamory  choractor  format  —  Memory  stor¬ 
ing  techniques  of  storing  one  character 
in  each  addressable  location. 

mamory  chip,  bubblo  —  Contained  in  a 
small  module,  bubble  memory  is  an 
electronic  chip  that  stores  digital  infor¬ 
mation  by  changing  the  magnetic  polar¬ 
ity  of  tiny  areas  in  the  chip  called  bub¬ 
bles.  The  bubbles  are  actually 
cylindrical  magnetic  islands  polarized  in 
a  direction  opposite  from  that  of  a  film 
in  which  the  bubbles  function.  The 
memory  has  no  moving  parts.  Because  it 
works  magnetically,  it  retains  informa¬ 
tion  even  when  the  power  is  turned  off. 
Bubble  memory  has  advantages  over 
electromechanical  mass  memory  de¬ 
vices,  such  as  p^er  tape,  cassettes,  or 
floppy  disks;  it  offers  solid-state  reliabil¬ 
ity,  nigher  access  speeds,  smaller  size, 
and  less  weight  and  power  consump¬ 
tion. 

mamory,  contant-addraftad  —  A  memory 


ln•mory,  internal 


in  which  the  storage  locations  are  iden¬ 
tified  by  their  contents  rather  than  their 
addresses.  Enables  faster  interrogation 
to  retrieve  a  particular  data  element. 

lll•mory,  cor«  —  A  storage  device  com¬ 
posed  of  ferromagnetic  cores,  or  an 
apertured  ferrite  |^ate,  through  which 
select  lines  and  sense  windings  are 
threaded. 

m•l1lory  cycl*  —  The  operations  required 
for  addressing,  reading,  writing,  and/or 
reading  and  writing  data  in  memory. 

m•^lory,  cycle  tteoling  —  Many  applica¬ 
tions  require  the  fastest  possible  trans¬ 
fer  of  large  amounts  of  data  between  the 
microcomputer  memory  and  peripheral 
devices.  System  efficiency  can  oe  in¬ 
creased  by  avoidance  of  time-consum¬ 
ing  programmed  word  transfers  in 
which  the  microprocessor  supervises 
each  operation.  Increased  efficiency  can 
be  achieved  by  addition  of  a  direct- 
memory  access  (DMA)  facility.  It  allows 
an  i/o  aevice  interface  to  “steal”  a  mem¬ 
ory  cycle  from  the  program  and  transfer 
a  word  of  data  directly  from  or  to  a 
memory  address  specified  in  a  special 
address  register.  With  an  automatic  in¬ 
crement  of  the  address  register  after 
each  word  transfer,  successive  words  of 
data  can  be  transferred  into  successive 
memory  locations. 

lll•lllory  data  rogittar  —  Abbreviated 
MDR.  A  memory  data  register  is  a  4-,  8-, 
12-,  or  16-bit  register  that  holds  the  last 
data  word  read  From  or  written  into  the 
memory  location  addressed  by  the  con¬ 
tents  of  the  memory  address  register. 

mamory  dump  —  1 .  A  listing  of  the  con¬ 
tents  of  a  storage  device,  area,  or  se¬ 
lected  parts  of  it.  2.  A  process  of  writing 
the  contents  of  memory  consecutively  in 
such  a  form  that  it  can  be  examined  for 
computer  or  program  errors.  3.  Routine 
generated  automatically  according  to  a 
programmer’s  specification  and  in- 
cluoed  in  an  object  program  to  perform, 
respectively,  program-loading  opera¬ 
tions  and  a  printout  of  memory  contents 
upon  request. 

mamory  dump  (monitor  control)  —  A  mem¬ 
ory  dump  may  be  specified  in  the  con¬ 
trol  information  for  a  job.  Upon  termi¬ 
nation  of  the  job,  the  dump  routine  is 
loaded  from  the  system  unit  and  ex¬ 
ecuted.  The  dump  routine  overlays  the 
monitor  and  produces  a  complete  dump 
of  the  object  program.  Upon  comple¬ 
tion  of  the  dump,  the  monitor  is  re¬ 


loaded  to  process  the  next  job.  Pro¬ 
grams  terminate  normally  by  returning 
control  to  the  monitor.  A  job  may  be 
terminated  by  the  operator  or  the  moni¬ 
tor.  Once  a  job  has  terminated,  the 
monitor  automatically  initiates  process¬ 
ing  of  the  next  job.  If  for  any  reason  the 
resident  monitor  becomes  destroyed 
and  processing  is  not  continuous,  the 
system  may  be  reloaded  and  initialized 
by  the  bootstrap  loader. 

mamoryr  axtamal  —  A  facility  or  device, 
not  an  integral  part  of  a  computer,  in 
which  data  usable  by  a  computer  is 
stored.  Examples  are  off-line  magnetic- 
tape  units  and  other  magnetic  devices. 
(Contrasted  with  storage,  internal.) 

mamory  fill  —  Placing  a  pattern  of  charac¬ 
ters  in  memory  registers  not  in  use  in  a 
particular  problem  to  stop  the  com¬ 
puter  if  the  program,  through  error, 
seeks  instructions  taken  from  forbidden 
registers. 

mamory  guord  —  Electronic  or  program 
guard  inhibiting  or  preventing  access  to 
specific  sections  of  storage  devices  or 
areas  especially  concerning  the  main  or 
internal  memory  of  the  central  proces¬ 
sor. 

mamory  hiororchy  —  A  set  of  memories 
with  differing  sizes  and  speeds,  and  usu¬ 
ally  having  different  cost-performance 
ratios.  A  hierarchy  might  consist  of  a 
very  high  speed,  small  semiconductor 
memory,  a  medium-speed  disk  memory, 
and  a  large,  slow-speed  tape  memory. 

mamory,  high-tpood  —  A  unit  which  is  ca¬ 
pable  of  producing  information  at  rela¬ 
tively  higher  speeds  than  other  periph¬ 
eral  or  memory  units  connected  or 
related  to  a  computer  system;  also  an 
indication  of  the  lower  average  access 
time. 

mamory  intorloaving  —  Interleaving,  like 
cache,  takes  advantage  of  the  fact  that 
most  computer  programs  tend  to  refer¬ 
ence  sequential  adoresses.  In  interleav¬ 
ing,  sequential  addresses  are  placed  on 
sequential  memory  boards  (some  sys¬ 
tems  can  interleave  two,  four,  or  eight 
memory  modules  at  a  time)  so  that  the 
CPU  can  fetch  a  word,  manipulate  it, 
then  fetch  the  next  word  without  having 
to  wait  for  completion  of  the  memory 
cycle  of  one  board. 

mamory,  intamal  —  1 .  The  storage  of  data 
in  a  device  that  is  an  integral  part  of  a 
computer.  2.  The  storaee  facilities 
forming  an  integral  physiczu  part  of  the 
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computer  and  directly  controlled  by  the 
computer.  In  such  facilities  all  data  are 
automatically  accessible  to  the  com¬ 
puter,  e.g.,  main  memory  and  magnetic 
disk  or  tape  on-line.  (Contrastea  with 
storage,  external.)  3.  All  memory  or 
storage  which  is  automatically  accessi¬ 
ble  to  the  computer  without  human  in¬ 
tervention. 

mamory  load  and  racord  oparation  — 

A  type  of  operation  that  allows  users  to 
suspend  processing  and  store  the  com¬ 
plete  contents  of  memory  on  tape  for 
continuation  later. 

mamory  location  —  A  specific  position  in  a 
computer  storage  device. 

mamory  locofiont,  tfondard  —  These  are 
various  areas  of  storage  which  are  re¬ 
served  for  mathematical  tables,  or  for 
the  automatic  storage  of  final  contents 
of  registers. 

mamory,  magnotic  —  Any  portion  of  the 
memory  that  uses  the  magnetic  proper¬ 
ties  of  a  material  to  store  information. 

mamory  managomont  —  Addressing  ex¬ 
tension  hardware  options  available  for 
some  computers.  The  memory  manage¬ 
ment  option  controls  the  operation  of 
user  programs  in  a  multiprogram  envi¬ 
ronment, 

mamory,  moin  —  Usually  the  fastest  stor¬ 
age  device  of  a  computer  and  the  one 
from  which  instructions  are  executed. 
(Contrasted  with  auxiliary  storage.) 

mamory  mop  —  A  special  type  of  listing  of 
addresses  or  symbolic  representations 
of  addresses  wnich  define  the  bounda¬ 
ries  of  the  memory  address  space  occu¬ 
pied  by  a  program  or  a  series  of  pro¬ 
grams.  Often  memory  maps  can  be 
produced  by  a  high-level  language  such 
as  APL,  FORTRAN,  etc.  In  addition, 
under  operation  of  some  computer 
memory  management  options,  a  dy¬ 
namic  memory  map  is  maintained  to 
guide  automatic  allocation  of  memory 
space  to  overlay  programs. 

mamory  map  list  —  A  memory  map  is  pro¬ 
vided  at  compile  time  on  an  optional 
basis.  The  memory  map  is  a  listing  of  all 
variable  names,  array  names,  and  con¬ 
stants  used  by  the  program,  with  their 
relative  address  assignments.  The  list¬ 
ing  will  include  all  subroutines  called 
and  last  location  when  called. 

mamory  mapping  —  An  optional  mode  of 
computer  operation  wherein  the  eight 
high-order  bits  of  any  virtual  address 
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greater  than  1 5  are  replaced  by  an  alter¬ 
native  value,  thus  providing  for  dynamic 
relocatability  of  programs  (some  com¬ 
puters). 

mamory  mop,  virtual  addrottat  —  An  au¬ 
tomatic  device  for  transforming  virtual 
addresses  into  physical  addresses  in 
some  time-sharing  systems, 
mamory  modulo  —  A  magnetic  or  semi¬ 
conductor  module  providing  storage  lo¬ 
cations  for  4K,  8K,  12K,  loK,  or  more 
words  (where  K  =  1024). 
mamory,  nonvolotllo  —  A  storage  medium 
which  retains  information  wnen  power 
is  removed  from  the  system, 
mamory  pogo^A  section  of  memory, 
typically  256  words.  This  arises  from  the 
fact  an  8-bit  computer  handles  memory 
addresses  in  8-bit  bytes.  One  byte  can 
address  256  locations,  so  most  8-bit  mi¬ 
croprocessors  use  a  total  of  2  bytes  to 

five  one  16-bit  word  capable  of  ad- 
ressing  65,536  (2*®)  locations.  The 
upper  8  bits  are  referred  to  as  the  page 
number.  Thus  the  address  in  octal  page 
form  012  125  is  location  125  (octal)  on 
page  012  (octal), 

mamory  parity  —  A  procedure  that  gener¬ 
ates  and  checks  parity  on  each  memory 
transfer  and  provides  an  interrupt  if  an 
error  is  detected. 

mamory  pority  and  protact  option  — 

Abbreviated  MPP.  On  some  systems 
with  18-bit  memories,  the  memory  sys¬ 
tem  generates  and  checks  byte  parity. 
The  mPP  option  provides  a  means  for 
dealing  with  parity  errors  by  “captur¬ 
ing”  the  following  information  and  gen¬ 
erating  a  noninhibitable  interrupt  for 
corrective  action  by  the  user’s  program: 
CPU  or  DMA  generated  pan  tv  error, 
address  and  content  of  memory  location 
causing  parity  error,  upper  or  lower 
byte  caused  parity  error.  On  these  sys¬ 
tems,  intentional  parity  errors  can  be 
produced  by  a  special  instruction  for 
maintenance  purposes, 
mamo^,  parmanant  —  Storage  of  infor¬ 
mation  that  remains  intact  when  the 
power  is  turned  off.  Also  called  non¬ 
volatile  storage. 

mamory  pointar  ragistars  —  Special  regis¬ 
ters  that  direct  (point)  the  CPU  to  the 
location  of  a  word  in  memory  that  con¬ 
tains  data. 

mamory  print  —  See  memory  dump, 
mamory  print-out  ^ — A  listing  of  the  con¬ 
tents  of  a  storage  device,  or  selected 


m^iiiory  protect 

parts  of  it.  (Synonymous  with  memory 
dump  and  core  dump.) 

memory  protect  —  Memory  protect  is 
available  for  use  in  manv  processors.  It 
protects  the  integrity  o(  operating  sys¬ 
tems  against  accidental  modifications. 
Memory  protect  divides  memory  space 
into  two  segments,  separating  the  oper¬ 
ating  svstem  from  user  programs.  If  any 
part  o(  a  user  program  seeks  to  modify 
system  space,  the  system  interrupts  and 
takes  control.  This  is  a  necessity  for 
manv  real-time  environments  and  other 
highly  interactive  systems. 

momory  profoct,  multiprogramming  — 

See  multiprogramming  memory  protect. 

momory  protoct  no-oporotion  —  See  no¬ 
operation,  memory  protect. 

memory  protect  privileged  instruction  — 

A  feature  that  provides  a  “hardware 
protected”  environment  so  that  an  ex¬ 
ecuting  program  cannot  destroy  the  op¬ 
erating  system  or  another  job. 

memory,  pseudostatic  (microcomputer) 
—  A  type  of  memory  in  which  all  refresh 
and  overhead  operations  are  taken  care 
of  on  the  card. 

memory,  quick-occess  —  Same  as  storage, 
high  speed. 

memory,  random-access  —  A  storage  tech¬ 
nique  in  which  the  time  requirea  to  ob¬ 
tain  information  is  independent  of  the 
location  of  the  information  most  re¬ 
cently  obtained.  This  strict  definition 
must  be  qualified  by  the  observation 
that  we  usually  mean  relatively  nonran¬ 
dom  access  when  compared  to  semicon¬ 
ductor  types  for  main  stores,  but  rela¬ 
tively  random  access  when  compared  to 
magnetic  tapes  for  file  storage.  (Con¬ 
trasted  with  sequential-access  storage.) 

momory,  rapid  —  That  section  of  the 
whole  memory  from  which  information 
may  be  obtained  in  the  shortest  possible 
lime. 

momory,  rapid-accots  —  Same  as  storage, 
high-speed. 

momory,  road-only  —  A  memory  that  can¬ 
not  be  altered  in  normal  use  of  the  com¬ 
puter.  Usually,  a  small  memory  that 
contains  often-used  instructions  such  as 
microprograms  or  system  software. 

momory,  rogonorotivo  —  A  memory  de¬ 
vice  where  contents  gradually  vanish  if 
not  periodically  refreshed. 

momory  rogistor  —  A  register  in  the  stor¬ 
age  of  the  computer,  in  contrast  with  a 


momory,  volotilo 

register  in  one  of  the  other  units  of  the 
computer. 

momory,  scratchpad  —  A  high-speed 
memory  device  used  to  store  the  loca¬ 
tion  of  an  interrupted  program  and  to 
retrieve  the  latter  after  the  interrupting 
program  has  been  completed. 

momory,  tocondory  —  A  particular  storage 
which  is  usually  of  large  capacity,  but 
also  with  longer  access  time,  and  which 
most  often  permits  the  transferring  of 
blocks  of  data  between  it  and  the  main 
storage. 

momory,  somiconductor  —  A  memory 
whose  storage  medium  is  a  semiconduc¬ 
tor  circuit.  Often  used  for  high-speed 
buffer  memories  and  for  read-only 
memories,  ROM,  or  random  access 
memories,  RAM. 

momory,  standord  units  —  Storage  from 
which  the  data  to  be  operated  on  is  nor¬ 
mally  obtained.  This  storage  may  be 
under  the  control  of  the  computer,  but 
data  to  be  operated  on  must  be  trans¬ 
ferred  to  secondary  or  internal  storage 
before  operations  commence;  it  is  re¬ 
turned  to  external  storage  only  after  op¬ 
erations  are  completed.  External  stor¬ 
age  devices  usually  have  larger 
capacities  and  lower  access  speeds  than 
internal  and  secondary  storage. 

momory,  stotic  —  1 .  A  memory  device  that 
contains  no  mechanical  moving  parts.  2. 
A  memory  device  that  contains  fixed  in¬ 
formation. 

momory,  virtuol  —  A  technique  that  per¬ 
mits  the  user  to  treat  secondary  (disk) 
storage  as  an  extension  of  main  mem¬ 
ory,  thus  giving  the  virtual  appearance 
of  a  larger  main  memory.  A  type  of 
memory  with  the  capability  of  using  a 
type  of  algorithm  of  the  paging  or  seg¬ 
menting  type.  In  this  manner,  a  larger 
memory  is  simulated  than  actually  ex¬ 
ists. 

momory,  virtual  (pointor)  —  Virtual  mem¬ 
ory  systems  are  designed  for  storage 
efficiency.  Some  computers  are  struc¬ 
tured  so  that  parts  of  programs  and  data 
may  be  scattered  through  main  memory 
and  auxiliary  storage.  Various  pointers 
or  sets  of  pointers  automatically  keep 
track  of  the  location  of  these  program 
portions.  The  user  of  computers  so  de¬ 
signed  may  be  unaware  of  this  scatter¬ 
ing  procedure  and  most  often  operates 
computing  procedures  as  though  he 
were  using  normal  memory. 

momory,  volotilo  —  A  storage  medium  in 
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which  information  is  destroyed  when 
power  is  removed  from  the  system, 
momory,  working  —  The  internal  memory 
which  stores  information  for  process¬ 
ing. 

momory  workspoco — ^The  amount  of 
memory  reouired  by  a  program  over 
and  above  tne  amount  of  memory  re¬ 
quired  to  store  the  program  itself. 
Workspace  is  generally  used  for  input- 
/output  device  buffer  areas  and  for  vari¬ 
ous  other  locations  required  by  a  pro¬ 
gram  during  its  execution, 
morgo  —  To  produce  a  single  sequence  of 
items,  ordered  according  to  some  rule 
(that  is,  arranged  in  some  orderly  se¬ 
quence),  from  two  or  more  sequences 
previously  ordered  according  to  the 
same  rule,  without  changing  the  items 
in  size,  structure,  or  total  number. 
Merging  is  a  special  kind  of  collating. 
m«rg«,  orcl«r  of  —  The  number  of  input 
files  to  a  merge  program.  Also  power  of 
the  merge. 

morgo-torf  —  The  production  of  a  single 
sequence  of  items  in  a  specific  order  as 
programmed  or  according  to  some 
rules  developed  without  changing  the 
items  in  structure,  size,  or  total  number, 
morging  sort  —  See  sort,  merge, 
moth  —  To  combine  in  an  arrangement 
according  to  some  rule,  two  or  more 
sequences  previously  arranged  accord¬ 
ing  to  the  same  rule,  to  obtain  a  single 
sequence  of  items  without  any  change  in 
the  number  or  type  of  items, 
mostogo  —  A  transmitted  series  of  words 
or  symbols  that  are  designed  and  in¬ 
tended  to  convey  information.  In  mes¬ 
sage  switching,  a  message  consists  of  a 
header,  text,  and  an  end-of-message 
symbol. 

m«ttog«,  automatic  —  A  location  in  which 
incoming  data  from  one  circuit  is  trans¬ 
ferred  to  the  proper  outgoing  circuit, 
mastaga  block  —  In  order  to  reduce  the 
transmission  overhead,  messages  ex¬ 
changed  between  various  devices  and 
the  application  programs  may  be 
blocked  and  unblockecTat  various  points 
in  the  system.  The  blocking  operation 
consists  of  the  concatenation  of  several 
messages  into  a  single  transmission  or 
physical  record.  This  is  done  to  reduce 
the  frequency  of  the  delays  due  to 
changing  the  transmission  direction  of 
the  communication  link, 
mastaga  concantrator  —  Generally,  con- 
318 


centrators  keep  host  computer  over¬ 
head  low  by  preformatting  and  editing 
messages  to  fit  the  host  system  before 
transmission.  The  concentrator  saves 
time  by  intercepting  messages  with  er¬ 
rors,  eliminating  spurious  transactions 
to  the  host  computer.  Most  message 
concentrators  are  ouill  around  a  mini  or 
microcomputer  that  runs  under  a  real¬ 
time  operating  system.  It  receives  mes¬ 
sages  of  various  speeds  and  formats 
through  a  data  control  unit.  The  micro 
or  minicomputer  reformats  the  mes¬ 
sages  to  suit  the  host  system,  checks  for 
errors,  and,  when  necessary,  stores  mes¬ 
sages  on  the  moving-head  disk  until  line 
bandwidth  is  available.  The  messages 
are  then  sent  in  a  high-speed  (some¬ 
times  50-kilobaud)  burst  to  the  host  sys¬ 
tem,  directly  or  through  a  packet  switch¬ 
ing  network. 

matsaga,  and  of^ — The  specific  set  of 
characters  that  indicates  the  termina¬ 
tion  of  a  message. 

mastaga,  anquiry  —  Abbreviated  ENQ.  A 
signal  that  is  used  as  a  request  for  a  re¬ 
sponse  to  obtain  identification  and/or 
an  indication  of  station  status,  transmit¬ 
ted  as  part  of  an  initialization  sequence 
(line  bid)  in  point-to-point  operation, 
and  as  the  final  character  of  a  selection 
or  polling  sequence  in  multipoint  oper¬ 
ation. 

massaga  arror,  lllagal  control  —  A  control 
message  has  been  read  that  it  is  not 
defined.  If  the  message  is  typed  it  may 
be  retyped.  Otherwise,  only  tne  compile 
or  assembled  phase  of  the  job  is  proc¬ 
essed,  and  a  Job  error  is  given. 

mossogo  oxckongo  —  A  device  placed  be¬ 
tween  a  communication  line  and  a  com¬ 
puter  to  lake  care  of  certain  communica¬ 
tion  functions  and  thereby  free  the 
computer  for  other  work. 

mossogo  format  —  The  specific  identifica¬ 
tion  and  placement  of  portions  of  a  mes¬ 
sage,  such  as  its  heading,  address,  text, 
end  of  message,  etc. 

mossogo,  fox  —  A  standard  message 
which  is  used  for  testing  teletypewriter 
circuits  and  machines  because  it  in¬ 
cludes  all  the  alphanumerics  on  a  tele- 
typwriter  as  well  as  most  of  the  function 
characters  such  as  space,  figures  shift, 
letters  shift,  etc.  The  message  is:  “The 
uick  brown  fox  jumped  over  a  lazy 
og’s  back  123456/890 — sending.” 
The  sending  station’s  identification  is 
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inserted  in  the  three  blank  spaces  which 
precede  the  word  “sending.” 

message  header  —  That  part  of  a  message 
that  contains  the  transmission-control 
information  preceding  the  text. 

message,  multiple-address  —  A  message 
that  is  to  be  delivered  to  more  than  one 
destination. 

message  polling  —  A  technique  for  calling 
or  signaling  by  the  designated  master 
station  to  other  stations  in  a  multipoint 
or  multichannel  network. 

messoge  queuing  —  Controls  the  order  in 
which  messages  are  stored,  processed, 
and  transmitted. 

message  reference  block  —  See  block,  mes¬ 
sage  reference. 

messoge-response  time  —  For  terminal- 
oriented  systems,  two  types  of  response 
time  are  most  meaningful.  The  termi¬ 
nal-response  time  is  the  time  required 
from  the  instant  the  “transmit”  or 
equivalent  key  on  a  keyboard  is  de¬ 
pressed  to  the  moment  the  reply  mes¬ 
sage  begins  to  appear  at  the  terminal. 
The  overall-response  time  is  the 
elapsed  time  from  the  instant  the  user 
generates  a  message  to  the  moment  a 
complete  replv  is  received.  This  crite¬ 
rion  includes  the  print  or  display  time  of 
the  terminal  and  the  time  it  takes  to 
transfer  the  message  from  the  user’s  lo¬ 
cation  to  the  terminal  location. 

massaga  ratriaval  —  The  capacity  to  re¬ 
trieve  a  mess^e  some  time  after  it  has 
entered  an  information  system. 

mattaga  routing  —  The  function  of  select¬ 
ing  the  route,  or  alternate  route,  for  a 
message. 

mossagos,  orror  —  Messages  developed  by 
a  program  to  designate  a  variety  of  error 
types. 

mostago,  singlo-addroi  s  —  A  message 
which  is  to  be  delivered  to  only  one  des¬ 
tination. 

moitago  switch  — A  term  for  one  of  the 
routing  points  in  a  store  and  forward 
switching  system. 

mostago  twitching  —  1 .  The  technique  of 
receiving  a  message,  storing  it  until  the 
proper  outgoing  circuit  is  available,  and 
then  retransmitting  it.  2.  A  system  in 
which  data  transmissions  between  sta¬ 
tions  on  different  circuits  within  a  net¬ 
work  are  accomplished  by  routing  the 
data  through  a  central  point. 

mossogo  switching,  packot — ^A  form  of 


message  switching  in  which  the  message 
size  is  restricted  to  a  relatively  small 
length,  normally  several  thousand  bits 
at  most,  and  in  which  no  long-term  stor¬ 
age  is  provided  in  the  switching  centers. 
Tne  switching  center  to  which  the 
sender  is  connected  frequently  has  the 
ability  to  break  longer  messages  into 
shorter  segments  called  packets;  if  not, 
the  user  terminal  (computer)  must  per¬ 
form  this  function.  Each  packet  can  be 
routed  individually  toward  the  destina¬ 
tion  switching  center,  where  the  mes¬ 
sage  is  reassembled  in  proper  order  for 
transmission  to  the  destination.  Packet 
systems  are  customarily  encoded  for  ex¬ 
tremely  rapid  delivery  rates,  on  the 
order  of  tenths  of  seconds,  and  packets 
which  cannot  be  delivered  within  some 
fixed  maximum  are  discarded. 

mafa  language  —  A  formal  language 
which  uses  special  symbols  to  describe 
the  syntax  oi  computer  languages. 

methadi  analyst  —  Designs  systems  and 
supervises  their  implementation.  Also 
plans,  controls,  and  coordinates  conver¬ 
sion  to  new  systems. 

MICR  —  Abbreviation  for  Magnetic  Ink 
Character  Recognition.  A  check-encod¬ 
ing  system  employed  by  banks  for  the 
purpose  of  automating  check  handling. 
Checks  are  imprinted  (using  magnetic 
ink)  with  characters  of  a  type  face  and 
dimensions  specified  by  the  American 
Banking  Association.  There  are  four¬ 
teen  characters — ten  numbers  (0-9)  and 
four  special  symbols. 

MICR  €oH9  —  See  code,  MICR. 

microcircuit  —  A  specialized  electronic  cir¬ 
cuit  composed  of  elements  which  are 
fabricated  and  interconnected  to  make 
them  inseparable  and  miniaturized.  Mi¬ 
crocircuits  frequently  reduce  cost,  in¬ 
crease  reliability,  and  operate  faster 
than  tubes  and  many  transistors.  They 
are  common  to  the  so-called  third  gen¬ 
eration  of  computer  equipment.  (Illus¬ 
tration,  page  SzO.) 

microcircuit,  analog  —  A  type  of  linear  mi¬ 
crocircuit  intended  to  be  used  so  that 
the  output  is  a  mathematical  continuous 
function  of  the  input.  An  operational 
amplifier  is  an  example  of  an  analog  mi¬ 
crocircuit. 

microcircuit,  digital  —  A  type  of  microcir¬ 
cuit  which  is  intended  to  accept  particu¬ 
lar  logic  states,  changes  between  logic 
stales,  or  sequences  of  logic  stales  at  its 
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input  terminals,  and  convert  these  to 
logic  states  at  the  output  terminals  ac¬ 
cording  to  a  set  of  logic  equations  or 
function  tables. 

microcode  —  1 .  A  list  of  small  program 
steps.  Combinations  of  these  steps,  per¬ 
formed  automatically  in  a  prescribea  se¬ 
quence,  form  a  macrooperation  like 
multiply,  divide,  and  square  root.  2.  A 
set  of  control  functions  performed  by 
the  instruction  decoding  and  execution 
logic  of  a  computer  system.  The  mi¬ 
crocode  defines  the  instruction  set  (rep¬ 
ertoire)  of  a  specific  computer.  It  is 
often  not  accessible  to  programmers  if 
the  system  is  a  large  one  and  designed 
for  nonuse  by  the  owners  and  users, 
e.g.,  proprietary  to  the  manufacturer. 
Most  microcomputers  are  ready  for  mi¬ 
crocode  use  by  hobbyists  and  designers. 

microcoding  —  A  system  of  coding  that 
uses  suboperations  not  ordinarily  acces¬ 
sible  in  programming. 

microcomputor  —  A  general  term  referring 
to  a  complete  tiny  computing  system, 
consisting  of  hardware  and  software, 
whose  main  processing  blocks  are  made 
of  semiconductor  integrated  circuits.  In 
function  and  structure,  it  is  somewhat 
similar  to  a  minicomputer,  with  the 
main  difference  being  price,  size,  speed 
of  execution,  and  computing  power. 
The  hardware  of  a  microcomputer  con¬ 
sists  of  the  microprocessing  unit  (MPU), 
which  is  usually  assembled  on  a  printed 
circuit  board  with  memory  and  auxiliary 
circuits.  Power  supplies,  control  con¬ 
sole,  and  cabinet  are  separate. 
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microcomputer  orchitocturo  —  The  basic 
interrelationships  between  the  principal 
parts  of  the  microsystem  and  tne  meth¬ 
ods  (or  paths)  by  which  data  can  be 
made  to  now  within  a  system.  Architec¬ 
ture  includes  number  of  registers  availa¬ 
ble,  how  registers  are  used,  instruction 
sets,  input-output  operations,  number 
of  stacks  available,  how  stacks  are  used, 
hardware  interrupt  structure,  data  paths 
into  memory  (number  and  types),  data 
paths  into  Ci^U  (number  and  types),  and 
others.  Most  architectures  are  classified 
into  either  CPU  oriented,  memory  ori¬ 
ented,  or  bit-slice. 

microcomputor  bus,  S-100  —  The  S-100 
microcomputer  bus  consists  of  a  bank  of 
100-contact  connectors  wired  in  parallel 
on  a  common  mother  board.  T^he  100 
lines  of  the  bus  carry  address,  data,  and 
control  signal  information.  Several  of 
the  lines  are  left  undefined  for  use  in 
customized  systems.  A  ground  trace  be¬ 
tween  the  signal  lines  is  used  for  shield¬ 
ing  to  reduce  cross  talk  and  assure  reli¬ 
able  operation. 

microcomputur,  communications  —  A  conri- 
munications-oriented  system  for  facili¬ 
tating  the  firmware  implementation  of 
custom  communications  controllers. 
Generally,  the  system  is  designed  to 
perform  such  functions  as  data  concen¬ 
tration,  channel  contention,  message 
routing,  polling  control,  speed  and 
code  conversion,  protocol  conversion, 
and  voice  response. 

microcomputor  compononts  —  Microcom- 


microcomputer  compononfftp  high-lovol.  .  . 
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Microcomputer  components. 


puters  are  tiny  digital  computers  devel¬ 
oped  from  a  few  large-scale  integrated 
circuit  (LSI)  chips.  A  central  processor 
(CPU)  may  be  on  a  single  LSI  chip  (mi¬ 
croprocessor  chip)  or  several  such 
chips.  A  microcomputer  system  also  re- 
uires  ROM  storage  for  programs  and 
ata,  clock  circuits,  input/output  inter¬ 
faces,  selector  registers,  and  control  cir¬ 
cuits. 

microcomputor  compononts,  high-lovol  syt- 

tom  —  The  major  components  of  a 
high-level  MPS  are  a  second  generation, 
high  performance  CPU;  a  programma¬ 
ble  input/output  controller  (PIO);  a 
programmable  serial  input/output  con¬ 
troller  (SIO);  a  versatile  counter  timer 
circuit  (CTC);  and  a  high-speed  direct 
memory  access  controller  (DMA). 

microcomputar  control,  ACIA  —  An  asyn¬ 
chronous  communications  interface 
adapter  (ACIA)  interfaces  an  MPU  to 


devices  requiring  an  asynchronous  se¬ 
rial  data  format. 

microcomputor  CPU  —  In  general  aspects, 
the  CPU  consists  of  the  following:  pro¬ 
gram  counter  (PC),  instruction  register 
(IR),  instruction  execution  logic,  a 
memory-address  register  (MAR),  a  gen¬ 
eral-purpose  register  (GPR)  file,  and  an 
arithmetic  and  logic  unit  (ALU). 

microcomputor  dota  boto  tystom  —  With 
the  data-base  management  system,  the 
user’s  computer  and  intelligent  termi¬ 
nals  can  communicate  with  the  disk  file 
through  high-level  commands,  while 
the  intelligent  disk  system  carries  out 
the  detailed  commands  for  indexing, 
searching,  and  deblocking  operations 
required  to  access  or  store  the  needed 
data.  Thus,  the  communications  lines 
almost  exclusively  carry  requested  data, 
while  a  minimum  of  control  information 
flows  back  and  forth  between  the  termi¬ 
nal  and  the  disk  system.  Since  most  sys- 
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terns  communicate  through  the  EIA 
standard  interface  RS-232-C,  thev  can 
be  easily  connected  to  many  different 
types  of  host  computers  or  terminals. 
And  the  use  of  a  high-level  language  for 
communications  means  that  any  com¬ 
puter  or  terminal  that  can  talk  to  an¬ 
other  computer  or  terminal  can  also  talk 
to  the  disk  system. 

microcomputer  development  hardware 

—  Microcomputer  development  sys¬ 
tems  are  designed  to  simplify  product 
design  cycles.  They  provide  a  test  bed 
for  interfaces  and  related  hardware,  as 
well  as  full  program  preparation  facility 
with  resident  on-line  hardware  and  soft¬ 
ware  debugging  aids.  Peripheral  inter¬ 
faces  include  TTY,  high  speed  paper 
tape  equipment,  serial  line  printer  with 
magnetic  tape  cassettes.  V^arious  card 
level  modules  of  the  systems  range  from 
microcomputers,  memory  and  i/o 
modules,  to  general-purpose  arrays. 

microcomputor  dovolopmont  systom  — 
These  systems,  often  purchased  by 
large  users  of  microprocessors  for  pro¬ 
gram  development  and  debugging,  are 
specially  designed  tools  to  employ  soft¬ 
ware  devices  such  as  exercisers,  emula¬ 
tors,  etc.,  to  eliminate  manual  i/o  and 
the  need  for  the  user  to  be  fluent  in 
hexadecimal.  They  often  include  termi¬ 
nals,  tapes,  cassettes,  floppy  disks,  etc. 

microcomputor,  front-ond  —  Special  per¬ 
formance  features  can  be  provided  by  a 
front-end  mini-  or  microcomputer.  For 
example,  in  many  applications  it  is  de¬ 
sirable  to  identify  specific  terminals  as 
they  generate  messages.  A  front-end 
microcomputer  can  be  programmed  to 
identify  the  caller  and  to  provide  the 
proper  interface  between  tne  terminal 
and  the  host  processor.  Another  com¬ 
munications  feature  allows  direct  access 
to  the  network  for  monitoring  and  eval¬ 
uating  common-carrier  performance, 

tn 


providing  instant  notification  of  net¬ 
work  faults. 

microcomputer  i/o  architecture  —  I'he  i/o 

architecture  of  a  microcomputer  gener¬ 
ally  breaks  dow  n  into  these  areas:  trans¬ 
fer  techniques,  instruction  formats, 
buses,  bus  structures,  interrupt 
.schemes,  and  memory-access  tech¬ 
niques.  Most  microprocessors  allow  for 
three  types  of  i/o  transfer  techniques: 
programmed  transfer,  interrupt-pro¬ 
gram  control,  and  hardware  control.  In 
the  first  two  cases,  found  in  most  simple 
applications,  the  microprocessor  con¬ 
trols  the  transfer.  In  the  third  case,  sys¬ 
tem  hardware  controls  the  transfer. 

microcomputer  POS  systems  —  Point-of- 
sale  (POS)  systems,  in  which  the  cash 
register  is  actually  a  special-purpose 
computer  terminal  that  can  monitor  and 
record  transactions  directly  in  the 
store’s  data  files,  perform  checks  on 
credit  card  validitv,  and  handle  other 
marketing  data  functions.  I'he  mi¬ 
crocomputer  constitutes  a  natural  de¬ 
vice  for  use  in  the  control  of  automated 
checkout  counters  and  can  also  be  used 
for  product  label  printing  control.  Mi¬ 
crocomputers  also  appear  in  stand¬ 
alone  electronic  cash  registers. 

microcomputar,  tingla-board  —  A  typical 
single-board  microcomputer  is  de¬ 
signed  to  operate  as  a  complete  com¬ 
puter  with  its  own  self-contained  mem¬ 
ory  plus  serial  and  parallel  i/o  ports.  It 
might  feature  the  use  of  CPU  (central 
processing  unit),  CTC  (counter  timer 
circuit),  and  PIO  (parallel  input-output) 
devices. 

microcomputar  tysfem  basic  companants 

— ^  Additive  to  the  basic  CPU  compo¬ 
nents  of  various  microcomputer  sys¬ 
tems  are  additional  parts,  generally  in¬ 
cluding  single-chip  modems;  clock 
generators;  and  assorted  controllers, 
adapters,  and  expanders. 


microcomputtr  tyittin  monitor 

microcomputor  tytfom  monitor  —  Most  sys¬ 
tem  monitors  give  complete  control 
over  the  operation  of  the  microcomput¬ 
ers.  All  necessary  functions  for  program 
loading  and  execution  are  provided, 
while  additional  commands  implement 
extensive  debugging  facilities.  These 
facilities  include  the  capability  to  exam¬ 
ine  and  modify  memory  or  CPU  register 
contents,  set  program  breakpoints,  and 
initiate  program  execution  at  any  given 
address.  Users  can  dynamically  reassign 
system  peripherals  via  monitor  com¬ 
mands  through  calls  to  the  system- 
monitor  i/o  subroutines. 

microcomputer,  training  —  A  typical  train¬ 
ing  unit  is  designed  to  teach  microcom¬ 
puter  principles  and  programming.  It 
allows  analysis  and  display  of  the  CPU 
with  registers,  flags,  program  counter, 
and  stack  pointer;  and  it  permits  visual¬ 
ization  of  elements  such  as  memory,  in¬ 
puts,  and  outputs.  This  enables  debug¬ 
ging  of  various  structure  addressing 
modes  and  interrupts. 

microcomputor  typos  —  Some  of  the  vari¬ 
ous  microcomputer  types  (in  popular 
jargon)  are:  an  inexpensive  computer,  a 
personal  computer,  a  very  small  com¬ 
puter,  a  dedicated  computer,  a  few-chip 
computer,  an  8-bit  processor,  a  single¬ 
chip  processor,  and  an  MOS-LSI 
processor. 

microcomputor  word  procotsing  —  Mi¬ 
crocomputer  applications  include  an 
office  equipment  application,  word 
processing,  i.e.,  controlling  one  or  more 
typewriters  that  edit  text  stored  on  cas¬ 
settes  or  floppy  disks. 

microcontrollor —  1.  A  microprogrammed 
machine,  a  microprocessor,  or  a  mi¬ 
crocomputer  used  in  a  control  opera¬ 
tion,  that  is,  to  direct  or  make  changes 
in  a  process  or  operation.  2.  Any  device 
or  instrument  that  controls  a  process 
with  high  resolution,  usually  over  a  nar¬ 
row  region. 

microcantrollar  opplicatians  —  There  are 
generally  three  classes  of  control  ap¬ 
plications:  device  control,  in  which  a 
single  machine  tool  or  computer  pe¬ 
ripheral  is  sequenced  through  its  differ¬ 
ent  cperations;  data  control,  in  which 
data  from  one  or  more  sources  must  be 
moved  to  one  or  more  destinations  or 
multiple  low-speed  data  paths  are  con¬ 
centrated  into  a  higher-speed  data  path; 
and  process  control,  in  which  discrete 


microalactronic  davicat 

inputs  from  measured  process  variables 
are  used  in  a  closed  loop  environment. 

micracofitrallar  functional  compononts  — 

A  typical  microcontroller  is  a  complete 
microcomputer  system  consisting  of  a 
central  processing  unit  and  an  inter¬ 
preter;  read-only  program  storage;  op¬ 
tional  read/write  data  storage,  called 
working  storage,  with  variable  field  ac¬ 
cess  to  1  to  ^  bits;  and  a  complete  bit 
addressable  input/output  system  called 
the  interface  vector.  (Some  types.) 

microcontrollor  i/o  tystom  —  A  typical  mi¬ 
crocontroller  i/o  system  is  treated  as  a 
set  of  internal  registers.  Therefore  data 
from  external  devices  may  be  processed 
(tested,  shifted,  added  to,  etc.)  without 
first  being  moved  to  internal  storage.  In 
fact,  the  entire  concept  is  to  treat  data  at 
the  i/o  interface  no  differently  than  in¬ 
ternal  data.  This  concept  extends  to  the 
software  which  allows  variables  at  the 
input/output  system  to  be  named  and 
treated  in  the  same  way  as  data  in  stor¬ 
age. 

microcontrollor  rogiitort  —  There  are 

three  types  of  registers  in  some  systems. 
These  are  input  registers,  working  reg¬ 
isters,  and  output  registers.  The  input 
registers  are  capable  of  accepting  cfata 
from  the  outside  world  and  placing  it  on 
a  data  bus  to  the  arithmetic  unit.  By  de¬ 
voting  these  registers  exclusively  to  in¬ 
putting  data,  the  logic  to  implement 
these  registers  becomes  extremely  sim¬ 
ple.  In  a  controller,  these  registers 
could  be  used  to  accept  input  data  from 
a  computer  data  bus,  a  magnetic  tape, 
push  buttons,  etc. 

microcycio  —  Often,  manufacturers  use  a 
basic  cycle  time  or  period,  sometimes 
called  a  microcycle,  to  specify  the  in¬ 
struction  execution  speed.  This  may  be 
the  inverse  of  the  clock  frequency  or  of 
a  multiple  (possibly  two  or  three  times) 
of  the  clock  frequency.  Each  instruction 
is  then  defined  as  requiring  several  mi¬ 
crocycles  for  execution.  As  a  result,  a 
three-microcvcle  instruction  may  actu¬ 
ally  require  three,  six,  or  nine  clock  cy¬ 
cles.  Longer  instructions  such  as  mulli- 
ly  and  divide  can  require  tens  or  even 
undreds  of  microcycies. 

microalactranic  davicai  —  Devices  made 
up  of  transistors,  resistors,  capacitors, 
and  similar  components,  fabricated 
along  with  their  interconnections  on  a 
single  substrate  in  a  single  series  of  op- 
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erations.  The  primary  material  of  mi¬ 
croelectronic  circuits  is  usually  silicon, 
microfiche  —  One  type  of  COM  format.  A 
typical  microfiche  measures  approxi¬ 
mately  4x6  inches  (105  X  148  milli¬ 
meters).  It  can  include  an  eye-readable 
title  row,  up  to  269  data  frames  at  a  48 
X  reduction  ratio,  and  an  index  frame, 
microfilm — fine-grain,  high-resolution 
film  containing  an  image  that  is  greatly 
reduced  in  size  as  compared  to  its  origi¬ 
nal  paper  form.  The  recording  of  mi¬ 
croimages  onto  microfilm  utilizes  nu¬ 
merous  techniques  and  film  types.  Film 
widths  of  16  mm,  35  mm,  82.5  mm,  and 
105  mm  are  used  in  COM. 
microfilm  computor  output  ^ — A  microfilm 

firinter  that  will  take  output  directly 
fom  the  computer,  thus  substituting 
for  a  line  printer  or  tape  output.  See  also 
COM. 

microfioppy-dlskotto  drivo  —  One  type  of 
diskette  drive  accepts  a  5.25-inch  dis¬ 
kette  used  for  applications  in  word- 
processing  systems,  microcomputers, 
smart  terminals,  portable  computers, 
and  program/load/storage  devices, 
microform  modio  —  Types  of  photo- 
raphic  data  storage,  including  micro- 
che  (a  sheet  of  microfilm  containing 
multiple  microimages  in  a  grid  pattern), 
16-mm  roll  film  (availame  on  open 
spools  or  various  self-feeding  car¬ 
tridges),  aperture  cards  (containing  a 
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35-mm  image  or  multiple  images  on 
punch  cards),  105-mm  film,  microcir¬ 
cuitry  (tight-tolerance,  high-resolution 
precision  photography),  and  other  stan¬ 
dard  photograpnic  reproduction  meth¬ 
ods. 

micrographics/computer  information-dis¬ 
play  systom  —  A  combination  of  multi- 
le  crt  computer  terminals  with  graphic 
uffers,  central  automatic  micronlm  se¬ 
lector,  video-generator  modules,  and  a 
computer  programmed  to  search, 
index,  and  update. 

microinstrucfidn  —  1 .  A  small,  single,  short 
add,  shift,  or  delete  type  of  command.  2. 
A  bit  pattern  that  is  stored  in  a  micro¬ 
program  memory  word  and  specifies  the 
operation  of  the  individual  LSI  comput¬ 
ing  elements  and  related  subunits,  such 
as  main  memory  and  input/output  in¬ 
terfaces. 

microinstruction  soquonco  —  The  series  of 
microinstructions  that  the  micropro¬ 
gram  control  unit  (MCU)  selects  from 
the  microprogram  to  execute  a  single 
macroinstruction  or  control  command. 
Microinstruction  sequences  can  be 
shared  by  several  macroinstructions. 
These  are  normally  selected  by  the  op¬ 
eration  codes  (op  codes)  supplied  by  the 
microinstructions,  such  as  control  com¬ 
mands  or  user  instructions  in  main 
memory.  The  MCU  decodes  these  com¬ 
mands  by  using  their  bit  patterns  to  de- 
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termine  which  is  to  be  the  next  micro¬ 
program  address.  Each  decoding  results 
in  an  n-way  program  branch  to  the 
desired  microinstruction  sequence. 

microinstruction  storage  —  In  most  ap¬ 
plications,  the  microprocessor-based 
system  will  be  built  with  microprograms 
residing  in  ROMs  or  PROMs.  There¬ 
fore,  it  IS  important  that  a  form  of  ROM 
simulation  which  offers  facilities  to  eas¬ 
ily  load,  examine,  and  modify  storage  be 
available  during  microprogram  devel¬ 
opment.  Easily  alterable  microcode  is 
essential  during  development  so  that 
trial-and-error  techniques  may  be  used 
for  debugging.  A  large  number  of  short 
sequences  of  one  or  more  instructions 
will  be  executed  in  order  to  become  fa¬ 
miliar  with  the  microprocessor  chip  set 
and  to  exercise  all  of  the  combinations 
that  the  microinstruction  set  offers. 
Most  of  the  familiarization  program¬ 
ming  must  be  done  before  the  final  ver¬ 
sion  of  the  microprogram  can  be 
started.  During  microprogram  develop¬ 
ment,  hundreds  of  changes  will  be  made 
to  the  program  to  locate  errors  quickly 
and  to  experiment  with  different  rou¬ 
tines  to  develop  a  more  efficient  pro¬ 
gram.  Without  the  ability  to  alter  pro¬ 
ram  content  quickly,  debugging 
ecomes  tedious  and  time  consuming. 

microlcit  microcomputor  tysfom  —  The 
basic  microkit  system  consists  of  a  main¬ 
frame,  keyboard,  crt  display  and  two 
cassette  tape  units.  The  computer  itself 
can  contain  four  microcomputer 
modules  (CPU;  RAM;  crt  and  keyboard 
i/o;  tape,  RTC,  and  El  A  i/o),  power 
supplies,  and  i/o  connectors.  Often,  all 
are  packaged  in  a  compact,  desk-top  en¬ 
closure.  Some  microkit  systems  are  built 
around  a  universal  system  bus  through 
which  all  the  system  modules  communi¬ 
cate.  A  specific  CPU  module  interfaces 
to  the  bus  and  controls  the  operation  of 
the  system.  One  typical  microkit  has  8K 
bytes  of  RAM  memory,  which  is  expand¬ 
able  to  56K  bytes.  Each  IK  page  of 
memory  is  separably  write  protectable 
under  software  control. 

microprocotting  unit  —  Abbreviated  MPU. 
The  main  constituent  of  the  hardware  of 
a  microcomputer.  One  MPU  consists  of 
the  microprocessor,  the  main  memory 
(composed  of  read/write  and  read-only 
memory),  the  input/output  interface 
devices,  and  the  clock  circuit,  in  addi¬ 
tion  to  a  buffer,  driver  circuits,  and  pas¬ 
sive  circuit  elements.  The  MPU  does  not 


contain  power  supplies,  cabinet,  or  con¬ 
trol  console,  ana  it  is  normally  under¬ 
stood  to  be  an  assembled  printed  circuit 
board.  The  level  of  sophistication  of  the 
MPU  is  that  of  the  named  microcom¬ 
puter. 

microprocotsor  —  The  semiconductor  cen¬ 
tral  processing  unit  (CPU),  and  one  of 
the  principal  components  of  the  mi¬ 
crocomputer.  The  elements  of  the  mi¬ 
croprocessor  are  frequently  contained 
on  a  single  chip  or  within  the  same  pack¬ 
age,  but  sometimes  they  are  distributed 
over  several  separate  chips.  In  a  mi¬ 
crocomputer  with  a  fixed  instruction 
set,  the  microprocessor  consists  of  the 
arithmetic  logic  unit  and  the  control 
logic  unit.  In  a  microcomputer  with  a 
microprogrammed  instruction  set,  it 
contains  an  additional  control  memory 
unit. 

microprocosfor  onolyzor  —  A  digital  diag¬ 
nostic  instrument  for  testing  and 
debugging  of  MPU  hardware  and  soft¬ 
ware. 

microprocosfor  orchitocture  —  Architec¬ 
tural  features  include  general-purpose 
registers,  stacks,  interrupts,  interface 
structure,  choice  of  memories,  etc.  Gen¬ 
eral-purpose  registers  are  used  for  ad¬ 
dressing,  indexing,  and  status  and  as 
multiple  accumulators.  They  simplify 
programming  and  conserve  main  mem¬ 
ory  Dy  eliminating  memory  buffering  of 
data.  Multiple  accumulators  are  espe¬ 
cially  important  for  ROM  programs  that 
have  no  writable  memory. 

microprocosfor  cacho  momory  —  A  typical 
cache  memory  consists  of  a  cluster  of 
bipolar  units  arranged  in  four  blocks  of 
four  words  each.  Each  memory  board 
contains  one  cache.  When  addressing 
memory,  the  CPU  checks  cache  and 
main  memory.  If  the  work  is  in  cache, 
the  data  are  transferred.  An  error  check 
does  not  require  extra  CPU  time.  Error- 
detection/correction  memories  use  five 
bits  more  than  noncorrecting  units.  The 
extra  bits  are  for  a  computation  made  by 
both  memory  and  CPU  when  they  ex¬ 
change  data.  (Some  systems.) 

microprocosfor  chip  —  An  integrated  cir¬ 
cuit  that  contains  all  the  essential  ele¬ 
ments  of  a  central  processor,  including 
the  control  logic,  instruction  decoding, 
and  arithmetic-processing  circuitry.  To 
be  useful,  the  microprocessor  chip  or 
chips  are  combined  with  memory  and 
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i/o  integrated  circuit  chips  to  form  a  mi¬ 
crocomputer. 

microprocotfor  chip  sots  —  Microproces¬ 
sor  chip  sets  can  be  combined  with 
ROMs  or  PROMs,  R/W  RAMs,  and  i/o 
logic  to  form  the  hardware  of  a  micro- 
programmable  minicomputer.  RALU 
(Register-Arithmetic  Logic  Unit)  chips 
are  available  with  2-  and  4-bit  word 
widths.  In  addition,  most  suppliers  offer 
a  control  chip  (MCU)  as  an  aid  in  de¬ 
signing  a  processor.  The  most  widely 
accepted  uses  for  these  microprocessor 
chips  are  as  controllers  for  high-speed 
peripheral  devices,  high-speed  data  ac¬ 
quisition  preprocessors,  and  military- 
airborne  or  industrial  control  systems, 
and  in  wide  ranges  of  instrumentation. 

microprocostor  dottlflcotions  —  There  are 
at  least  four  major  classifications  of  mi¬ 
crocomputer  systems:  calculators,  con¬ 
trollers,  data  processors,  and  general- 
purpose  computers.  Controllers  and 
calculators  are  the  most  likely  candi¬ 
dates  for  single-chip  CPUs.  Data 
processors  and  general-purpose  com- 
uters  require  more  flexibility  and  are 
etter  served  by  a  multichip  system. 
Most  microprocessors  claim  to  be  mi- 
croprogrammable,  since  they  make  use 
of  kOM  to  store  an  intermediate-level 
program  or  a  higher-level  program. 

microprocoisor  compHor  —  A  program  that 
translates  the  source  program  into  ma¬ 
chine  language.  These  compilers,  which 
can  be  run  on  medium-  or  large-scale 
computers,  are  available  from  several 
time-sharing  services. 

microprocotior  crott-ottomblor  —  If  the 

software  that  converts  the  program¬ 
mer’s  listing  into  object  code  resides  in 
a  computer  other  than  the  selected  mi¬ 
croprocessor,  it  is  called  a  cross-assem¬ 
bler.  On  the  other  hand,  if  conversion 
software  resides  in  a  computer  using  the 
selected  microprocessor,  it  is  called  an 
assembler.  Botn  forms  produce  identi¬ 
cal  outputs. 

microprocotsor  “infollig  one#**  —  In  an 

MPU-based  design,  “intelligence”  re¬ 
fers  to  the  control  program,  a  sequence 
of  instructions  that  guides  the  MPU 
through  the  various  operations  it  must 
perform.  During  system  development, 
users  have  a  predefined  instruction  set 
to  prepare  a  satisfactory  control  pro¬ 
gram.  The  program,  usually  called 
“software”  at  this  point,  is  then  stored 
in  memory  that  can  be  accessed  by  the 


MPU  during  operation,  thus  becoming 
the  system’s  intelligence.  Once  in  ROM 
memory,  the  program  is  usually  called 
“firmware.” 

microprocotsor  momory  intorfoco  —  For 

applications  requiring  more  than  the 
RAM  located  on  the  CPU,  several  mem¬ 
ory  interface  circuits  can  be  included  in 
the  microprocessor.  Each  device  can 
generate  more  address  lines  and  the  sig¬ 
nals  necessary  to  interface  with  up  to 
65K  or  more  bytes  of  RAM,  PROM,  or 
ROM  memory.  Other  devices  may  be 
used  in  conjunction  with  standard  static 
semiconductor  memory  devices. 

microprocostort,  support  —  System  com¬ 
ponents  for  expanded  multiprocessor 
applications,  such  as  i/o  processors, 
special  instruction  set  extension  proces¬ 
sors,  memory  management,  and  dis¬ 
tributed  intelligence  configurations. 

microprogrom  —  1 .  Computer  instructions 
which  do  not  reference  the  main  niem- 
ory.  Microprogramming  is  a  technique 
to  design  subroutines  by  programming 
very  minute  computer  operations.  As 
regards  microprocessors,  micropro¬ 
grams  can  implement  a  higher-language 
program  by  storing  microinstructions  in 
ROM.  2.  A  program  of  analytic  instruc¬ 
tions  which  the  programmer  intends  to 
construct  from  the  Basic  subcommands 
of  a  digital  computer.  3.  A  sequence  of 
seudocommands  which  are  translated 
y  hardware  into  machine  subcom¬ 
mands.  4.  A  plan  for  obtaining  maxi¬ 
mum  utilization  of  the  abilities  oT a  digi¬ 
tal  computer  by  efficient  use  of  tne 
subcommands  of  the  machine.  5.  A  type 
of  program  that  directly  controls  the  op¬ 
eration  of  each  functional  element  in  a 
microprocessor. 

microprogrom  otsombly  longuogo  — 

Computer-dependent  machine  lan¬ 
guage  using  mnemonics  for  the  basic 
instruction  set.  In  a  microprogrammed 
computer,  each  assembly  language  in¬ 
struction  is  implemented  by  a  micro¬ 
program. 

microprogram,  bipolor  —  The  micropro¬ 
grammed  approach  is  useful  for  bipolar 
microcomputers  because  complex  mac- 
roinstruction  sets  can  be  realized  as  se¬ 
quences  of  relatively  primitive  microin¬ 
structions.  The  logic  of  the  final 
macromachine  remains  relatively  sim¬ 
ple,  with  most  of  the  complexity  being 
represented  by  the  contents  of  tne  con¬ 
trol  memory.  When  used  with  the  cen- 


microprogrom,  bit-ilic«  mochines 

tral  processing  element  (CPE)  slice,  the 
basic  microinstruction  functions  are  es¬ 
tablished,  although  additional  logical 
elements  drawn  from  standard  TTL 
families  may  be  added  which  will  alter 
or  enhance  the  microinstruction  set. 

microprogram,  bit-tiico  mochinos  —  The 
microprogram  on  bit  slice  machines  is 
the  seouence  of  instructions  held  in  the 
control  store.  It  determines  what  opera¬ 
tions  the  processor  performs  for  each 
command  given  to  it  by  the  main  mem¬ 
ory. 

microprogram  control  —  A  ROM  and 

counter  form  the  basis  for  execution 
control  logic.  To  select  and  generate  a 
timing  sequence,  users  set  the  counter 
to  the  start  value  and  increment  it  for 
each  step.  The  ROM  decodes  each 
counter  value  to  activate  appropriate 
ROM-output  lines.  This  technique  is 
called  microprogram  control,  since  the 
contents  of  the  ROM  control  the  se¬ 
quence  of  operations. 

microprogram  control  logic  —  The  hard¬ 
ware  needed  to  implement  machine  in¬ 
structions.  A  hardwired  computer  uses 
much  more  control  logic  than  a  micro¬ 
programmed  computer. 

microprogram  control  storo  —  The  mem¬ 
ory,  used  by  the  control  processor,  in 
which  microprograms  are  stored.  It  may 
be  implemented  with  ROM,  PROM,  or 
WCS. 

microprogram  Holds  —  Parts  of  a  microin¬ 
struction  that  specify  one  micro-opera¬ 
tion.  Each  of  several  fields  may  be  inde¬ 
pendent  of  any  other. 

microprogram  instruction  sot  —  The  reper¬ 
toire  of  machine-dependent  instruc¬ 
tions  available  to  the  assembly-language 
programmer. 

microprogrammoblo  computor,  usor  — 

A  computer  in  which  part  of  the  control 
store  is  set  aside  for  the  user,  and  the 
user  is  able  to  put  microprograms  in 
and  access  them. 

microprogrammoblo  instructions  —  See  in¬ 
structions,  microprogrammable. 

microprogrammoblo  ROM  computor  — 

A  computer  in  which  the  internal  CPU 
control  signal  sequence  for  performing 
instructions  is  generated  from  a  ROM. 
By  changing  the  ROM  contents,  the  in¬ 
struction  set  can  be  changed.  This  con¬ 
trasts  with  a  fixed  instruction  computer, 
in  which  the  instruction  set  cannot  be 
changed  readily. 


microprogramming 

microprogram  mochino  instructions  — 

The  binary-coded  bit  patterns  that  actu¬ 
ally  control  the  operations  of  the  com- 
uter  through  the  control  processor, 
rograms  written  in  symbolic  languages 
like  FORTRAN  are  translated  into  ma¬ 
chine  instructions  by  compilers,  assem¬ 
blers,  or  interpreters. 

microprogram  mop  (systom  usor)  — 
A  group  of  addresses  stored  in  com¬ 
puter  hardware  that  is  used  to  access 
specific  program  and  data  storage  space 
in  main  memory. 

microprogrommod  diognostics  —  Diagnos¬ 
tics  and  service  aids  may  be  easily  imple¬ 
mented  in  the  control  portion  of  the  sys¬ 
tem  with  ROMs.  Some  very  small 
systems  and  many  models  of  large  sys¬ 
tems  store  their  diagnostics  in  ROM 
control.  Microprogrammed  implemen¬ 
tations  are  oriented  toward  servicing 
and  diagnostics.  For  example,  large 
portions  of  the  control  network  can  be 
checked  by  putting  parity  on  the  output 
of  the  control  store.  Furthermore,  the 
microprocessor  can  both  set  and  test  in¬ 
ternal  control  states  not  available  to  the 
machine-language  programmer. 

micrapragrammad  micrapracastor  —  In  a 

microprogrammed  processor,  opera¬ 
tions  on  the  fundamental  register-trans¬ 
fer  level  can  be  programmed.  These 
basic  operations  are  the  elements  of 
conventional  machine  instructions. 
With  minicomputers  or  large-scale 
computers,  microprogramming  em¬ 
ploys  a  single  high-speed  memory 
whose  outputs  control  the  data  paths  in 
the  systems  either  directly  or  through 
decoding  logic.  This  memory  is  then 
programmecE— in  a  manner  analogous 
to  conventional  machine  or  assembly- 
language  coding — to  provide  the  func¬ 
tions  needed  for  the  processor’s  in¬ 
struction  set. 

microprogram  microof temblor  —  A  pro¬ 
gram  that  translates  microprograms  in 
symbolic  form  (similar  to  assembly  lan- 

fjuage)  into  bit  patterns  that  are  then 
oaded  into  the  control  store, 
microprogram  microcode  —  Another  name 
for  the  microinstructions  that  make  up  a 
microprogram,  either  in  source  lan¬ 
guage  or  in  object-code  form, 
microprogramming  —  The  technique  of 
using  a  certain  special  set  of  computer 
instructions  that  consists  only  of  basic 
elemental  operations  which  the  pro¬ 
grammer  can  combine  into  higher-level 
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microprogramming^  bif-slico  mlcroprocosi  or 

instructions  as  he  chooses,  and  can  then 
program  using  only  the  higher-level  in¬ 
structions. 

microprogramming,  bit-tlico  microprocostor 

—  The  changing  of  the  way  the  ALU 
(arithmetic-logic  unit)  reacts  to  instruc¬ 
tions  by  altering  the  microprogram  held 
in  the  control  store.  When  several  bit 
slices  and  a  controller  are  connected  to¬ 
gether  with  a  control  store,  a  complete 
processor  is  built. 

microprogramming,  diagonal  —  A  control- 
processor  implementation  technique 
that  combines  horizontal  and  vertical 
microprogramming  by  encoding  the 
contents  of  control  store.  It  yields  high 
performance  with  simple  machine-lan¬ 
guage  format  instructions. 

microprogramming,  horizontal  —  A  control 
processor  implementation  technique  in 
which  many  micro-operators  are  used  in 
each  microinstruction  to  provide  inti¬ 
mate  high  speed  control  almost  at  the 
gate  level  of  the  computer’s  operation. 
The  technique  is  usually  associated  with 
very  wide  word  widths. 

microprogramming  tochniquot  —  There 

are  very  few  techniques  that  have  been 
widely  publicized  for  writing  efficient 
microprograms  or  developing  efficient 
microcode.  A  few  of  the  more  fre¬ 
quently  used  techniques  discussed  often 
which  are  finding  application  in  micro¬ 
programming  are:  indexing,  subrou¬ 
tines,  and  paramaterization.  Many  arith¬ 
metic  operations  are  made  up  of  a 
sequence  of  repetitive  operations.  For 
example,  a  multiply  is  made  up  of  a  se¬ 
quence  of  adds  and  shifts.  This  se¬ 
quence  will  be  executed  over  and  over 
again  until  the  operation  is  completed. 
Index  registers  have  been  used  in  com¬ 
puters  to  count  the  number  of  times  one 
goes  through  a  sequence  of  instruc¬ 
tions.  The  same  technique  is  applicable 
to  microprogramming. 

microprogramming,  vortical  —  A  control 
processor  implementation  technique  in 
which  fewer  micro-operators  are  em¬ 
ployed  in  each  microinstruction  to  sim¬ 
plify  user  microprogramming  at  the  ex¬ 
pense  of  performance. 

microprogrom,  tinglo-chip  tysfom  —  In 
some  systems,  the  operation  of  the  mi¬ 
croprocessor  consists  of  repeatedly  ac¬ 
cessing  or  fetching  instructions  from 
the  program  stored  in  external  memory 
and  executing  the  operations  specified 
by  the  instructions.  These  two  steps  are 
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minicomputar 

carried  out  under  the  control  of  an  in¬ 
ternal  microprogram.  (Some  systems 
are  not  user-microprogrammable.)  The 
micrcmrogram  is  similar  to  a  state  table 
specifying  the  series  of  states  of  system 
control  signals  necessary  to  carry  out 
each  instruction. 

micropublithing  tytfam — ^  Hardware  and 
software  that  make  up  a  complete  pub¬ 
lishing  system,  which  begins  by  accept¬ 
ing  typed,  error-free  author  copy  and 
ends  in  the  production  of  quantity  mi¬ 
crofiche  documents  for  distribution  to 
users. 

microsacand  —  A  millionth  part  of  a  sec¬ 
ond.  One  second  =  1,000,000  mi¬ 
croseconds. 

MICR  scan  —  The  sensing  of  characters, 
marks,  or  codes  printed  in  magnetic  ink. 
The  technique  was  developed  oy  Ameri¬ 
can  Bankers’  Association  and  is  used  on 
bank  checks.  The  character  size,  shape, 
and  ink  are  standardized  by  the  USA 
Standards  Institute, 
middla  punch  —  Same  as  eleven  punch, 
migration,  data  —  The  moving  of  data 
from  an  on-line  device  to  an  off-line  or 
low-priority  device,  as  determined  by 
the  system  or  as  requested  by  the  user. 
Contrast  with  staging, 
miloitono  —  A  task  or  event  that  cannot  be 
considered  completed  until  all  tasks  that 
feed  into  it  are  completed, 
millimicrotocond  —  One  thousandth  of  a 
millionth  of  a  second.  Written  symboli¬ 
cally  as  10”®  second.  The  preferred  term 
is  nanosecond. 

millisacond  —  One  thousandth  of  a  second 
(10*^  second);  abbreviated  msec  or  ms. 
miniatiamblar  program  —  A  typical  mini¬ 
assembler  program  is  designed  to  sim¬ 
plify  machine-level  programming  on 
various  microprocessor  systems.  The 
program  allows  the  operator  to  type 
mnemonic  program  symbols  on  the  ter¬ 
minal  directly  in  assembler  language, 
while  the  program  generates  the  correct 
object  code,  placing  it  in  the  proper 
memory  location,  and  printing  it  out 
simultaneously  on  the  terminal.  Rela¬ 
tive  branches  are  calculated  from  the 
absolute  address  which  is  entered  fol¬ 
lowing  branch  instructions. 

Minicard  —  An  Eastman  Kodak  trademark 
designating  its  photographic  system  for 
information  storage  and  retrieval, 
minicomputar  —  Usually,  a  minicomputer 
is  a  parallel  binary  system  with  8-,  12-, 
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16-,  18-,  24-,  or  32-bit  word  length  in¬ 
corporating  semiconductor  or  magnetic 
core  memory  offering  from  4K  words  to 
64  K  words  of  storage  and  a  cycle  time  of 
0.2  to  8  microseconds  or  less.  These 
units  are  characterized  by  higher  per¬ 
formance  than  microcomputers  or  pro¬ 
grammable  calculators,  richer  instruc¬ 
tion  sets,  higher  price  and  a 
proliferation  of  high-level  languages, 
operating  systems,  and  networking 
methodologies. 

minicomputar  i/a  —  Minicomputers  em¬ 
ploy  two  types  of  i/o  transfers.  (A)  In  a 
program  l/o,  the  program  issues  in¬ 
structions  to  execute  data  transfers  be¬ 
tween  the  minicomputer  and  the  pe¬ 
ripheral  devices.  Tnese  low-rate  cfata 
transfers  are  directed  through  the  mini¬ 
computer  accumulators.  (B)  In  a  direct 
memorv  access  (DMA)  transfer,  the  pe¬ 
ripheral  interface  controls  the  transfers 
of  information  directly  between  the 


minicomputer  memory  and  the  periph¬ 
eral  data  register.  This  type  of  transfer 
usually  moves  data  in  blocks,  not  single 
units. 

minidiikatta  —  A  storage  medium  similar 
to,  but  smaller  than  the  standard  flexi¬ 
ble  disk.  Available  in  hard-  or  soft-sec¬ 
tored  formats,  it  shares  the  same  oxide 
formulation,  technology,  and  technique 
of  manufacture.  I'he  protective  jacket  is 
5.25  inches  square. 

minimuin-accatt  coda  —  A  svstem  of  cod¬ 
ing  that  minimizes  the  effect  of  delays 
for  transfer  of  data  or  instructions  be¬ 
tween  storage  and  other  machine  com¬ 
ponents.  (Related  to  optimum  code.) 

minimum-accass  coding  —  See  coding,  min¬ 
imum  access. 

minimum-accass  programming  —  See  pro¬ 
gramming,  minimum-access. 

minimum-accoss  routino  ^  as  pro¬ 

gramming,  minimum-access. 
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minimum  dulay  coding 


modo 


minimum  doloy  coding  —  Same  as  coding, 
minimum-access . 

minimum-lotoncy  codo  —  Same  as  mini¬ 
mum  access  code. 

minimum-lofoncy  programming  —  Same  as 

programming,  minimum-access. 

minor  control  —  The  least  significant  or 
lowest  category  of  report  grouping  of 
basic  detail. 

minor  control  chango  —  When  control 
changes  of  different  levels  of  signifi¬ 
cance  are  used,  they  can  be  given  distin¬ 
guishing  titles — ^minor  control  change, 
then  intermediate,  or  next  major — to 
establish  a  hierarchy  related  to  the  im¬ 
portance  of  the  data. 

minor  cycio  —  The  time  interval  between 
the  appearance  of  corresponding  parts 
of  successive  words  in  a  storage  device 
that  provides  serial  access  to  storage  po¬ 
sitions. 

minuond  —  The  quantity  from  which  an¬ 
other  quantity  is  subtracted  or  is  to  be 
subtracted. 

minus  xono  —  The  bit  positions  in  a  com¬ 
puter  code  that  represent  the  algebraic 
minus  sign. 

MIS  —  See  management  information  sys¬ 
tem. 

misfood  —  When  cards,  tapes,  or  other 
data  or  storage  media  fail  to  pass  into  or 
through  a  device  properly.  Causes  may 
be  damaged,  misprogrammed,  or  mis- 
sensed  input. 

misregitfrofion,  choractar  —  The  im¬ 

proper  state  of  appearance  of  a  charac¬ 
ter,  in  character  recognition,-  with  re¬ 
spect  to  a  real  or  imaginary  horizontal 
base  line  in  a  character  reader. 

misregistrotion,  dacumant  —  The  im¬ 

proper  state  of  appearance  of  a  docu¬ 
ment,  in  character  recognition,  on  site 
in  the  character  reader  with  reference  to 
a  real  or  imaginary  horizontal  base  line. 

mlsregisfrotion,  lina  —  The  improper  or 
unacceptable  appearance  of  a  fine  of 
characters  or  numerals  in  optical  char¬ 
acter  recognition,  usually  gauged  with 
respect  to  the  real  or  imaginary  horizon¬ 
tal  oaseline. 

missing  arror  —  Subroutines  called  by  the 
program  were  not  found  in  the  library. 
The  names  of  the  missing  subroutines 
are  also  output. 

mistake  —  A  human  failing,  e.g.,  faulty 
arithmetic,  use  of  incorrect  formula,  or 
incorrect  instructions.  Mistakes  are 
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sometimes  called  gross  errors  to  distin¬ 
guish  from  rounding  and  truncation  er¬ 
rors.  Thus,  computers  malfunction  and 
humans  make  mistakes.  Computers  do 
not  make  mistakes  and  humans  do  not 
malfunction,  in  the  strict  sense  of  the 
word.  (Contrasted  with  error.) 
mistake,  systems  —  A  human  error  devel¬ 
oped  in  the  creation  of  instructions, 
programs,  etc. 

mixed-base  notation  — A  method  of  ex¬ 
pressing  a  quantitv  by  using  two  or 
more  characters,  where  each  character 
is  of  a  different  radix. 

mixed-base  number  —  A  number  consist¬ 
ing  of  two  or  more  characters  represent¬ 
ing  a  sum,  in  which  the  quantity  repre¬ 
sented  by  each  character  is  based  on  a 
different  radix. 

mixed  radix  —  Relates  to  a  numeration 
system  that  uses  more  than  one  radix, 
such  as  the  biquinary  system. 

mixed  radix  notation  —  See  mixed-radix 
number. 

mixed-radix  number  —  A  number  consist¬ 
ing  of  two  or  more  characters  represent¬ 
ing  a  sum,  in  which  the  quantity  repre¬ 
sented  by  each  character  is  based  on  a 
different  radix.  (Synonymous  with  mix¬ 
ed-base  number.) 
mixer,  OR  —  See  OR  gate, 
mix  gate  —  Same  as  gate^  OR. 
mnemonic  —  Pertaining  to  or  intending  to 
assist  the  human  memory.  A  mnemonic 
term  is  an  abbreviation  dr  acronym  that 
is  easy  to  remember. 

mnemonic  code  —  A  technique  to  assist 
the  human  memory.  A  mnemonic  code 
resembles  the  original  word  and  is  usu¬ 
ally  easy  to  remember,  e.g.,  mpy  for 
multiply  and  acc  for  accumulator, 
mnemonic  instruction  —  Same  as  codes, 
mnemonic  operation, 
mnemonic  operation  codes  —  See  codes, 
mnemonic  operation, 
mnemonic  symbol  —  Frequently  used  svm- 
bols  for  representation  of  information, 
selected  to  assist  the  memory  in  recall¬ 
ing  meaning,  as  mpy  for  multiply. 

mod/demod  —  Abbreviated  form  for 
modulating  and  demodulating  units. 

mode —  1.  A  method  of  operation,  e.g., 
the  binary  mode,  the  interpretive  moae, 
the  alphameric  mode,  etc.  2.  The  most 
frequent  value  in  the  statistical  sense.  3. 
The  characteristic  of  a  quantity  being 


mod*,  olt«r 
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suitable  for  integer  or  for  floating-point 
computation. 

moda,  olfar  —  A  program  condition  which 
permits  changing  or  updating  data  in 
storage. 

moda,  analysis  —  A  mode  of  operation  in 
which  special  programs  monitor  the 
performance  of  the  system  for  subse¬ 
quent  analysis.  Program  testing  data  or 
statistical  aata  may  oe  automatically  re¬ 
cording  when  the  system  is  running  in 
the  analysis  mode. 

moda,  binary  —  See  binary  mode. 

moda,  burst  —  A  mode  of  communications 
between  the  processor  and  i/o  devices. 
When  a  signal  from  an  i/o  device  oper¬ 
ating  through  the  multiplexor  channel 
indicates  burst  mode,  the  receiving  unit 
continues  to  fetch  bits  until  the  unit  is 
finished. 

moda,  byta  —  An  alternate  mode  of  com¬ 
munications  between  the  processor  and 
i/o  devices.  Byte  mode  allows  the  multi¬ 
plexor  channel  to  accept  data  from  mul¬ 
tiple  low-speed  devices  simultaneously. 

moda,  card  —  The  status  of  the  computer 
while  cards  are  being  read  or  punched. 

mod#,  convorsafional  —  This  mode  of  op¬ 
eration  means  that  real-time  man- 
machine  communications  are  main¬ 
tained.  In  this  mode  the  system  is  often 
used  for  servicing  remote  terminals, 
word  processing,  and  other  “people- 
oriented*’  systems. 

modo,  convorsafional  oporation  —  In  this 
mode,  the  system  is  used  for  servicing 
remote  terminals.  Real-time  man- 
machine  communications  are  main¬ 
tained  for  transaction  processing  opera¬ 
tions. 

modo,  frooxo  —  Same  as  hold  mode. 

modo,  hold  —  See  hold  mode. 

modo,  intorprotivo  —  In  tracing  (debug¬ 
ging)  routines,  when  a  program  is  simu¬ 
lated  in  its  execution  by  using  psuedo 
accumulators  and  pseudo  incfex  regis¬ 
ters,  branch  instructions  are  inserted  at 
various  points  to  place  the  machine  and 
program  in  an  interpretative  mode  for 
error  tracing,  and  when  found,  control 
is  transferred  back  to  the  main  program. 

modo,  job-program  —  See  job-program 
mode. 

modol  —  1 .  Mathematical  representation 
of  a  process,  device,  or  concept.  2.  A 
general,  often  pictorial  representation 
of  a  system  being  studied. 


modol,  flio  —  The  model  is  an  analog  of 
the  processing  of  files.  It  can  be  origi¬ 
nated,  added  to  (posting),  compared 
with  others,  held  aside.  Bled  for  later 
use,  sent  somewhere,  and  so  on.  Sets  of 
symbols  are  the  simple  analogs  for  these 
happenings. 

modoling,  concoptuol  —  A  method  of  mak¬ 
ing  a  model  to  fit  the  results  of  a  biologi¬ 
cal  experiment,  then  conducting  an¬ 
other  experiment  to  find  out  whether 
the  model  is  right  or  wrong.  The  models 
are  created  continuously,  and  are  tested 
and  changed  in  a  cyclic  manner.  The 
physical  sciences  have  developed 
through  the  years  in  this  way,  but  there 
has  been  little  use  of  the  approach  in 
biology,  mainly  because  the  kind  of 
mathematics  that  developed  is  not  well 
suited  to  biology.  But  now  computers 
can  get  around  this  problem,  and  the 
important  technique  of  conceptual 
modeling  is  beginning  to  be  used  in  bi¬ 
ology,  business,  psychology,  etc. 
modol,  mathomatlcol  —  The  general  char¬ 
acterization  of  a  process,  object,  or  con¬ 
cept,  in  terms  oi  mathematics,  thus  en¬ 
abling  the  relatively  simple  manipula¬ 
tion  of  variables  to  be  accomplished  in 
order  to  determine  how  the  process,  ob¬ 
ject,  or  concept  would  behave  in  differ¬ 
ent  situations. 

modo,  load  —  In  load  mode,  data  trans¬ 
mission  is  such  that  data  delimiters  are 
carried  along  with  the  data  transmitted, 
in  contrast  with  move  mode, 
modol,  pilot  —  A  model  of  a  system  that  is 
not  so  complex  as  a  complete  model 
and  is  used  for  program  testing, 
modol  symbols  —  The  symbols  such  as 
squares,  circles,  etc.,  convey  no  infor¬ 
mation  and  must  be  labeled.  They  local¬ 
ize  a  point  of  interest,  but  convey  only 
the  most  general  notion  of  intent.  The 
finished  model  must  include  adequate 
description  with  each  symbol  to  explain 
what  tne  operation  does.  Liberal  use  of 
footnotes  is  recommended  to  explain 
the  “whv”  of  operations  which  are  not 
straightforward. 

modom  —  Acronym  for  MOdulator 
DEModulator  unit.  A  modem  is  a  device 
that  converts  data  from  a  form  which  is 
compatible  with  data-processing  equip¬ 
ment  to  a  form  that  is  compatible  with 
transmission  facilities,  and  vice-versa. 
(Illustration,  page  332.) 
modom,  ocoutflc  —  A  device  that  com¬ 
bines  the  functions  of  a  modulator- 
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demodulator  with  an  acoustic  coupler, 
into  which  a  telephone  handset  may  be 
placed  to  connect  to  dialup  lines. 

mode,  manual  —  The  condition  existing 
when  all  automatic  features  are  off  and 
the  computer  is  prepared  to  accept  op¬ 
erator  instructions  directly  from  the 
control  console. 

moda,  mastar^ — The  mode  of  computer 
operation  in  which  all  legal  SIGMA  op¬ 
erations  are  permissible. 

modam  diagnostics  —  One  of  the  more 
valuable  outgrowths  of  modem  devel¬ 
opment  is  the  inclusion  of  diagnostic 
capabilities  within  the  modem.  One  of 
the  more  common  means  for  this  is 
through  loopback,  where  a  piece  of 
transmitting  equipment  can  nave  its 
digital  signal  routed  directly  back  to  it 
through  tne  modem  interface  (local  dig¬ 
ital  loopback),  through  the  modem  and 
back  (local  analog  loopback),  to  the  op¬ 
posite  end  of  the  communication  line 
(remote  analog  loopback),  or  actually 
through  the  far  end  modem  and  back 
(remote  digital  loopback).  Related  to 
this  is  the  self-test  facility,  which  incor¬ 
porates  a  random  pattern  generator  in 
the  modem. 

modam-ancryfitioii  devices  —  Some  sys¬ 
tems,  by  placing  encryption  devices  at 
the  modem  interfaces,  nave  all  data  on 
the  link  encrypted  and  decrypted  in  a 
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manner  that  is  essentially  transparent  to 
the  sending  and  receiving  stations.  The 
clear  bit  stream  entering  the  encryptor 
is  reproduced  at  the  exit  from  the  de- 
cryptor.  Thus,  all  synchronizing,  de¬ 
limiting,  and  control  characters  can  be 
recognized  by  the  receiving  station  as 
usual.  If  a  transmission  error  occurs  that 
modifies  the  ciphertext,  the  resulting 
cleartext  will  contain  an  error.  The 
error  detection  mechanism  thus  oper¬ 
ates  as  it  would  without  the  encryption 
devices. 

modam  aquolization  —  Modem  compen¬ 
sation  for  amplitude  and  envelope- 
delay  distortion  of  the  line.  Equalization 
is  often  not  required  in  lower-speed 
modems  attached  to  a  leased  line,  since 
minimum  line  conditioning  is  sufficient. 
However,  conditioning  and  equaliza¬ 
tion  are  reouired  when  higher-speed 
modems  (4.5K  and  9.6K  bits  per  sec¬ 
ond)  are  attached.  Modems  used  for 
high-speed  transmission  over  the  dial¬ 
up  network  must  have  equalization, 
since  it  is  never  certain  exactly  which 
unconditioned  telephone  line  will  be 
used. 

modam  functions  —  Functionally,  a 
modem  is  divided  into  two  logical  seg¬ 
ments,  the  modulator  and  the 
demodulator.  The  modulator  accepts 
digital  inputs  from  devices  such  as  com- 
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puters  and  remote  terminals  and  con¬ 
verts  the  squared  dc  pulse  voltages  to 
analog  audio  signals  which  are  sent  over 
the  transmission  link.  At  the  other  end 
of  the  link,  the  demodulator  of  a  second 
modem  reconverts  the  analog  signals  to 
digital  outputs. 

modem  operation  —  Because  most  data- 
communication  applications  require  the 
use  of  telephone  lines  as  channels, 
modems  operating  at  low  transmission 
rates,  up  to  9600  bps,  must  take  full  ad¬ 
vantage  of  limited  bandwidths.  At  low 
speeds,  frequency-shift  modulation 
(using  alternating  tones  to  represent 
ones  and  zeros)  suffices,  but  high-rate 
modems  employ  4-,  8-,  or  16-phase  shift 
keying. 

modem  sharing  unit  —  Abbreviated  MSU. 
A  device  that  enables  multiple  terminals 
to  share  one  modem.  MSUs  are  particu¬ 
larly  valuable  in  networks  that  require 
clusters  of  terminals  at  remote  sites,  be¬ 
cause  the  number  of  modems  and  trans¬ 
mission  lines  is  reduced.  Operation  is 
polled  half-duplex. 

modom  standards  —  To  perform  cor¬ 
rectly,  a  modem  must  match  the  data- 
communications  equipment  at  the  digi¬ 
tal  interface  as  well  as  the  telephone  line 
at  the  analog  interface.  Numerous  stan¬ 
dards  that  govern  both  mechanical  in¬ 
terfaces  and  language  protocols  cur¬ 
rently  exist;  computer  and  terminal 
manufacturers  as  well  as  suppliers  of 
data  communications  equipment  and 
networks  usually  offer  products  and  ser¬ 
vices  compatible  with  these  standards. 
Because  of  standards  development  by 
the  EIA,  most  modems  accept  data  in 
RS-232C  format,  which  specifies  signal 
levels  and  pin  connections.  The  Euro¬ 
pean  data-input  standard  is  termed 
CCITT  V.24. 

modom  tynchronizofion  —  There  are  basi¬ 
cally  two  ways  for  a  modem  to  handle 
the  transmission  of  data,  in  spurts  or  in 
a  continuous  stream.  The  former  is 
called  asynchronous,  the  latter  synchro¬ 
nous.  Asynchronous  transmission  is  ap¬ 
propriate  for  data  from  sources  like  key¬ 
boards,  but  is  not  as  efficient.  Modems 
which  transmit  asynchronously  gener¬ 
ally  can  operate  at  any  rate  up  to  their 
maximum.  Modems  aesignea  for  syn¬ 
chronous  operation  run  only  at  fixed 
speeds,  although  they  may  be  able  to 
operate  at  many  rates  within  their  over¬ 
all  range. 


modom  types  ^ — TWX  and  Telex  ma¬ 
chines  contain  integral  nonacoustic 
modems  hardwired  to  the  telephone 
lines.  Packaged  modems,  usually  sepa¬ 
rate  from  the  data  terminal  equipment, 
are  self-contained.  Standalone  modems 
are  offered  in  rack-mount  packages  as 
well  as  other  forms.  Modem  cards  fit 
into  a  terminal  manufacturer’s  card  file 
to  form  an  integral  part  of  the  terminal. 
Semiconductor  houses  offer  chip 
modems,  although  these  devices  usually 
lack  receiving  fiuers.  Voice-grade  units 
are  used  with  telephone  lines,  and  wide¬ 
band  devices  are  used  with  coaxial  ca¬ 
bles  or  twisted  pairs. 

modom,  widoband  —  Wideband  modems, 
as  supplied  by  telephone  companies 
and  subject  to  specific  tariffs,  provide 
synchronous  data  transmission  at  data 
rates  from  19,200  to  230,400  bits  per 
second.  They  operate  with  special  wide¬ 
band  lines  (actually  groups  of  voice- 
grade  lines)  provided  by  the  telephone 
companies.  They  are  primarily  used  in 
computer-to-computer  applications. 

modo,  off-lino  —  Means  that  the  devices 
are  not  hooked  up  together.  Perhaps 
the  printer  is  printing  the  payroll 
checks,  while  the  computer  is  solving  a 
completely  unrelated  mathematical 
problem.  Both  are  independent  opera¬ 
tions. 

modo,  on-lino  —  Means  that  all  devices  are 
hooked  up  directly,  say  with  the  com¬ 
puter.  Although  the  oevices  work  on 
different  phases  of  the  procedure,  all 
are  connected  in  some  way  and  usually 
depend  on  each  other  for  desired  re¬ 
sults. 

modo,  oporotionol  —  The  combination  of 
machine  operating  modes  currently  in 
effect. 

modo,  program  (romoto-control  systom) 

—  See  program  mode  (remote  control 
system). 

modo,  roody  (timo  sharing)  —  See  time 
sharing,  ready  mode. 

modo,  rool-fimo  —  Real-time  is  a  mode  of 
operation  in  which  data  that  are  neces¬ 
sary  to  the  control  and/or  execution  of 
a  transaction  can  be  processed  in  time 
for  the  transaction  to  W  affected  by  the 
results  of  the  processing. 

modo,  roal-timo  guard  —  See  guard  mode, 
real-time. 

modo,  rocording  —  In  the  COBOL  system, 
the  representation  in  external  media  of 
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data  associated  with  a  data-processing 
system. 

mod*,  r«s#t  —  In  analog  computing,  the 
integrators  are  inoperative,  and  the  re¬ 
quired  initial  conditions  are  applied  or 
reapplied,  as  contrasted  to  the  operate 
mode. 

mod#,  t«rvic«  —  An  operational  mode  for 
the  handling  of  malfunctions  or  errors 
in  words,  etc. 

mod#,  tlov«  —  The  mode  of  computer  op¬ 
eration  in  which  most  of  the  basic  con¬ 
trols  affectinff  the  state  of  the  computer 
are  protected  from  the  program. 

mod«i  ©f  priority  —  The  organization  of 
the  flow  of  work  through  a  computer. 
The  mode  depends  upon  the  sophistica¬ 
tion  of  the  system  and  the  machine,  and 
will  vary  from  a  normal  noninterrupt 
mode  to  a  system  in  which  there  are  sev¬ 
eral  d^ths  of  interrupt.  There  also  may 
be  different  modes  in  different  func¬ 
tions  such  as  the  i/o  mode. 

mod©,  tuporviior  —  A  mode  of  operation 
under  which  certain  operations,  such  as 
memory-protection  modification  in¬ 
structions,  and  input/output  opera¬ 
tions,  are  permitted. 

modot,  ©tor  (timo  shoring)  —  See  time 
sharing,  user  modes. 

mod©,  training  —  The  training  of  terminal 
operators  and  the  testing  of  a  system  in 
which  normal  operations  are  defined 
and  carried  on  by  the  operator,  in  which 
he  is  encouraged  to  enter  all  types  of 
transactions  from  normal  to  excep¬ 
tional.  The  randomness  and  inventive¬ 
ness  of  the  input  operator  are  used  to 
check  the  formal  test  input  and  any  in¬ 
consistencies. 

modification  —  The  changing  of  one  or 
more  words  or  parts  of  words,  called 
modifiers  or  index  words,  which  are 
added  to  the  presumptive  instruction  by 
means  of  an  arithmetical  or  a  logical  op¬ 
eration. 

modification,  addrots  —  See  address 
modification. 

modification,  instruction  —  See  instruction 
modification. 

modification,  program  —  The  ability  of  a 
program  to  modify  itself  or  to  set  a 
switch  so  that  a  set  of  events  occurring 
at  one  time  can  affect  the  action  of  the 
program  at  a  later  time. 

modifior  —  A  quantity  used  to  alter  the  ad¬ 
dress  of  an  operand;  e.g.,  the  cycle 
index. 
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modifior  rogistor  —  Same  as  index  register. 

modify —  1.  To  alter  a  portion  of  an  in¬ 
struction  so  its  interpretation  and  exe¬ 
cution  will  be  other  than  normal.  The 
modification  may  permanently  change 
the  instruction  or  leave  it  unchanged 
and  affect  only  the  current  execution. 
The  most  frequent  modification  is  that 
of  the  effective  address  through  use  of 
index  registers.  2.  To  alter  a  subroutine 
according  to  a  defined  parameter. 

modify  instruction  —  An  instruction  that 
will  most  likely  be  modified  before  it  is 
used  for  the  final  program. 

modular  —  A  degree  of  standardization  of 
computer-system  components  to  allow 
for  combinations  and  large  variety  of 
compatible  units. 

modularity  —  1 .  A  condition  in  the  deter¬ 
mination  of  the  design  of  the  equipment 
and  programming  systems  such  that  the 
harclware  and  software  components  can 
be  readily  identified,  altered,  or  aug¬ 
mented  without  replacements  of  partic¬ 
ular  units  or  sections.  2.  Operating  sys¬ 
tem  programs  conform  to  specific 
standards,  so  that  control  programs  will 
have  an  identical  interface  with  all  pro¬ 
cessing  programs.  These  standards  are 
well  documented  so  that  user-written 
programs  can  follow  the  same  conven¬ 
tions.  The  user  is  free  to  supplement 
supplied  programs  to  meet  special 
situations.  By  following  the  rules  in¬ 
dicated  in  the  standards,  portions  of 
control  or  processing  programs  can  be 
changed  or  replaced  in  modular  fash¬ 
ion. 

modularity  dosign  —  The  processor, 
memory,  device  interfaces,  backplane, 
and  interconnecting  hardware  can  be 
modular  in  design.  Module  selection, 
such  as  memory  type  and  size  and  de¬ 
vice  interfaces,  enables  custom  tailoring 
to  meet  specific  application  require¬ 
ments. 

modularity,  functional  —  Addition  of 
modules  to  a  basic  data-processing  sys¬ 
tem,  thus  broadening  the  scope  or  con¬ 
cept  of  the  system  as  well  as  adding  ca¬ 
pacity. 

modularity,  grogram-indopondont  —  The 

property  of  a  system  which  allows  it  to 
accept  changes  and  adjust  processing 
accordingly  to  yield  maximum  utiliza¬ 
tion  of  an  modules  without  reprogram¬ 
ming.  This  system  is  used  in  multipro¬ 
cessing. 

modulation  —  The  process  of  varying 


modulatioii,  bi-phate 


modulo-N  cb«ck 


some  characteristic  of  a  carrier  wave  in 
accordance  with  the  instantaneous 
value  of  samples  of  the  intelligence  to 
be  transmitted.  Types  of  modulation  in¬ 
clude  differential,  frequency,  phase, 
phase-amplitude,  pulse  code,  and  oth¬ 
ers. 

modulation,  bi-phaso  —  An  encoding 
method  for  recording  data  on  magnetic 
tape.  In  this  method,  zero  is  a  positive 
change  (low-  to-high  transition)  during 
the  bit  time,  ancT  one  is  a  negative 
change  (high-to-low  transition). 

modulation,  difforentioi  —  A  type  of  mod¬ 
ulation  in  which  the  choice  oi  the  signifi¬ 
cant  condition  for  any  signal  element  is 
dependent  upon  the  choice  for  the  pre¬ 
vious  signal  element.  Differential  phase- 
shift  keying  (dpsk)  modulation  is  an  ex¬ 
ample. 

modulation,  digital  —  The  actual  digital 
signal  is  not  suitable  for  transmission 
over  public  phone  systems.  Three  prop¬ 
erties  of  an  analog  signal  can  be  ex¬ 
ploited  for  carrying  cfigital  data:  fre¬ 
quency,  phase,  and  amplitude.  Thus  the 
techniques  used  for  carrying  data  in¬ 
volve  frequency  modulation  (fm),  phase 
modulation  (pm),  and  amplitude  modu¬ 
lation  (am).  In  practice,  tne  techniques 
also  involve  encoding  levels  (two  levels 
can  be  used  to  represent  0  and  1;  four 
levels  can  represent  the  combinations 
00,  01,  10,  and  11;  etc.)  The  most  fre¬ 
quently  used  kinds  of  modulation  are 
frequency-shift  keying  (fsk),  am,  and 
pm. 

modulation,  phoso  —  Abbreviated  pm.  A 
form  of  modulation  in  which  the  angle 
relative  to  the  unmodulated  carrier 
angle  is  varied  in  accordance  with  the 
instantaneous  value  of  the  amplitude  of 
the  modulating  signal. 

modulotion,  pulio  amplitudo  —  Ab¬ 
breviated  pam.  A  form  of  modulation  in 
which  the  amplitude  of  the  pulse  carrier 
is  varied  in  accordance  witn  successive 
samples  of  the  modulating  signal. 

modulation,  pulto  codo  —  Abbreviated 
pcm.  A  form  of  modulation  in  which  the 
modulating  signal  is  sampled  and  the 
sample  quantized  and  coded  so  that 
each  element  of  the  information  con¬ 
sists  of  different  kinds  and/  or  numbers 
of  pulses  and  spaces. 

modulotion  typos  —  Frequency-shift  key¬ 
ing  (fsk)  is  a  two-level  frequency  modu¬ 
lation  technique  used  almost  universally 
for  low-speed  operation.  Amplitude 


modulation  (am)  is  frequently  used  in 
specialized  forms  like  ^AM  (CJuadra- 
ture  Amplitude  Modulation,  a  four-level 
form).  Pulse  code  modulation  (pcm)  is  a 
form  in  w  hich  the  periodic  nature  of  the 
signals  is  ignored,  and  the  presence  or 
duration  of  the  signal  is  used  for  encod¬ 
ing.  Other,  less  common,  forms  of  mod¬ 
ulation  include  Duobinary  (used  only  in 
GTE  Lenkurt  equipment)  and  baseband 
(where  digital  pulse  trains  are  reshaped 
for  transmission  over  analog  lines,  usu¬ 
ally  for  sending  over  short  distances 
only). 

modulator/demodulator  —  A  device  that 
converts  data  from  a  form  which  is  com¬ 
patible  with  data-processing  equipment 
to  a  form  that  is  compatible  with  trans¬ 
mission  facilities,  and  vice  versa. 
Acronym:  modem. 

module  —  1 .  A  segment  of  core  storage.  2. 
A  piece  of  peripheral  equipment  with 
specific  capacity  for  storage  (memory). 
3.  An  interchangeable  plug-in  item  con¬ 
taining  components.  4.  An  incremental 
block  of  storage  or  other  building  block 
for  expanding  the  computer  capacity. 

module  checking  —  Same  as  module  test¬ 
ing. 

module  dissipation  —  The  dissipation  of 
the  module  calculated  from  the  voltage- 
current  product,  plus  an  allowance  tor 
transistor  dissipation  for  load  currents 
being  supplied  to  other  modules. 

module,  memory  —  See  memory  module. 

module,  programming  —  See  programming 
module. 

module  testing  —  The  destructive  read-off 
or  use  caused  by  overloading  or  under¬ 
loading  the  computer  components, 
causing  failure  of  substandard  units  and 
thereby  minimizing  nonscheduled 
downtime. 

modulo  —  A  mathematical  operation  that 
yields  the  remainder  function  of  divi¬ 
sion.  Thus  39  modulo  6  =  3. 

modulo-N  check —  1.  A  check  that  makes 
use  of  a  check  number  that  is  equal  to 
the  remainder  of  the  desired  number 
when  divided  by  N;  e.g.,  in  a  modulo  4 
check,  the  check  number  will  be  0,  1,  2, 
or  3  and  the  remainder  of  A  when  di¬ 
vided  by  4  must  equal  the  reported 
check  number  B;  otherwise  an  equip¬ 
ment  malfunction  has  occurred,  z.  A 
method  of  verification  by  congruences, 
e.g.,  casting  out  nines.  (Related  to  self¬ 
checking  number.) 
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modulo-N  count 

modulo-N  count  —  See  count,  modulo-N. 

modulo-N  countor  —  See  counter,  modulo- 
N. 

modulo-N  retiduo  —  The  remainder  from 
a  division  of  a  number  by  another  num¬ 
ber,  i.e.,  the  residue  for  58  moduIo-8  is 
2  since  58  divided  by  8  is  7  with  a  re¬ 
mainder  of  2, 

modulo-two  turn  goto  —  Same  as  gate,  ex¬ 
clusive  OR. 

MOL  —  An  abbreviation  for  Machine  Ori¬ 
ented  Language. 

monadic  iooloon  oporotion  —  A  specific 
Boolean  operation  on  only  a  single 
operand. 

monadic  oporotion  —  An  operation  on  one 
operand,  e.g.,  negation.  (Synonymous 
with  unitary  operation.) 

monitor —  1.  To  control  the  operation  of 
several  unrelated  routines  and  machine 
runs  so  that  the  computer  and  conmuter 
time  are  used  advantageously.  2.  To 
lest,  check,  or  sequence,  i.e.,  supervise 
the  operation  of  a  computer;  a  master 
scheclule.  3.  A  black-and-white  or  color 
crt  (cathode  ray  tube)  display  consisting 
of  rows  and  columns  oi  elements.  Al¬ 
phanumeric  characters  are  formed  in 
dot-matrix  elements.  Multiple  elements 
can  often  be  combined  to  form  larger 
symbols. 

monitoring  —  A  monitor  checks  for  error 
conditions  that  can  occur  when  a  pro¬ 
gram  is  being  executed  (e.g.,  numerical 
overflow,  infinite  loops,  or  an  attempt  to 
access  a  protected  area  of  core  mem¬ 
ory).  The  monitor  attempts  to  provide 
error  recovery  and  diagnostics. 

monitoring  and  outomotic  olormt  —  Fea¬ 
tures  contained  in  various  types  of  tech¬ 
nical  control  equipment  to  give  the  op¬ 
erator  a  warning  as  certain  line 
parameters  deviate  from  their  specified 
settings.  This  warning  allows  preventive 
action  to  be  taken  prior  to  actual  circuit 
failure. 

monitor  oporoting  tystom  —  The  monitor 
exercises  primary  control  of  the  rou¬ 
tines  that  compose  the  operating  sys¬ 
tem.  It  is  this  operating  system  which 
turns  the  computer  into  a  flexible  tool 
allowing  the  user  to  achieve  maximum 
use  of  tne  hardware’s  advanced  design 
features. 

monitor  progrom  —  LA  specific  program 
developed  to  indicate  tne  progress  and 
other  characteristics  of  work  in  various 
computer  systems.  2.  A  program  that 
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morphology 

enables  an  operator  to  direct  a  com¬ 
puter  to  perform  frequently  required 
tasks,  sucn  as  loading  or  storing  pro¬ 
grams,  examining  or  altering  the  con¬ 
tents  of  locations  in  memory,  executing 
programs  under  controlled  conditions, 
etc. 

monitor  routino  —  See  executive  routine. 

monitor,  toquonco  —  See  sequence  moni¬ 
tor. 

monitor  syttom  —  Same  as  executive  sys¬ 
tem. 

monitor  tystom,  timo-ihoring  —  See  time¬ 
sharing  monitor  system. 

monitor,  timo-shoring  —  The  monitor  sys¬ 
tem  is  a  collection  of  programs  remain¬ 
ing  permanently  in  memory  to  provide 
overall  coordination  and  control  of  the 
total  operating  system.  It  performs  sev¬ 
eral  functions.  First,  it  permits  several 
users’  programs  to  be  loaded  into  main 
memory  simultaneously.  Fhe  monitor 
makes  use  of  the  time-snaring  hardware 
to  prevent  one  user’s  program  from  in¬ 
terfering  with  another  user’s  program. 
Each  program  is  run  for  a  certain  length 
of  time;  then  the  monitor  switches  con¬ 
trol  to  another  program  in  a  rotating 
sequence. 

monitor  unit  —  A  device  which  is  supervi¬ 
sory  and  which  is  capable  of  verifying 
the  operation  of  another  device  or 
roup  in  data  processing  systems,  pro- 
uction  automation  systems,  message 
routing  systems,  etc.  When  significant 
departure  from  the  normal  procedures, 
measurements  or  guides  (criteria) 
occur,  the  state  of  the  system  is  ob¬ 
served,  measured,  and  operators  al¬ 
erted  or  various  departures  corrected. 

monolithic  —  Pertaining  to  the  single  sili¬ 
con  substrate  in  whicn  an  integrated  cir¬ 
cuit  is  constructed. 

monostoblo  —  Pertaining  to  a  device  that 
has  one  stable  state. 

Monto-Corio  mothod  —  A  trial-and-error 
method  of  repeated  calculations  to  dis¬ 
cover  the  best  solution  of  a  problem. 
Often  used  when  a  great  number  of 
variables  are  present,  with  interrelation¬ 
ships  so  extremely  complex  as  to  fore¬ 
stall  straightforward  analytical  han¬ 
dling. 

morphomo  —  An  element  of  language 
which  relates  and  connects  images  or 
ideas  in  sentences,  i.e.,  the  relation  be¬ 
tween  a  noun  and  a  verb. 

morphology  —  The  branch  of  linguistic 


mort«m,  post 


multiaccAtt  computing 


study  that  deals  with  the  history  and 
functions  of  derivational  forms  and  in¬ 
flections. 

morfomr  post  —  See  post  mortem. 
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MOS  gate  structure. 

MOS  —  Abbreviation  for  Metal  Oxide 
Semiconductor.  This  refers  to  the  three 
layers  used  in  forming  the  gate  struc¬ 
ture  of  a  field-effect  transistor  (FET). 

MOS  circuits  —  Circuits  based  on  metal- 
oxide-semiconductor  technology,  which 
offers  very  low  power  dissipation  and 
hence  makes  possible  circuits  that  jam 
transistors  close  together  before  a  criti¬ 
cal  heat  problem  arises.  Most  mono¬ 
lithic  memories,  calculators,  and  elec¬ 
tronic  watches  use  this  technology. 

most  significont  choroctor  —  The  character 
in  the  left-most  position  in  a  number  or 
word. 

most  signiflcont  digit  —  Abbreviated  MSD. 
The  significant  digit  contributing  the 
largest  quantity  to  the  value  of  a  nu¬ 
meral,  i.e.,  the  left-most  digit. 

mothor  boord  —  A  circuit  board  onto 
which  various  processor  boards  are 
plugged. 

motion  rogistor  —  This  two-bit  register 
contains  a  go/stop  flip-flop  and  a  for¬ 
ward/reverse  flip-flop  whicn  control  the 
motion  of  the  selected  tape  drive.  The 
register  is  set  under  program  control. 

m  out  of  n  codo  —  A  form  of  fixed-weight 
binary  code  in  which  m  of  the  n  digits 
are  always  in  the  same  state. 

movoblo  random  occoss  —  See  random  ac¬ 
cess,  movable. 

moving  orm  disk  —  See  disk,  moving  arm. 

moving-hood  disk  systom  —  A  disk  unit  in 
which  a  read/write  head  is  capable  of 
moving  across  the  surface  of  the  disk  to 
access  any  one  of  a  number  of  circular 
tracks  of  data. 

MPS  —  Abbreviation  for  Microprocessor 
System  or  Microprocessor  Series. 


MPU  —  The  microprocessing  unit  (MPU) 
performs  the  central  control  function  of 
a  microcomputer,  and  its  architecture 
determines  the  eventual  applications 
for  which  the  system  is  best  suited. 
Some  MPUs  are  especially  oriented  to¬ 
ward  the  process  control  and  data  com¬ 
munications  fields;  others  are  designed 
for  alarm  functions,  games,  calculators, 
or  other  purposes.  Guiding  characteris¬ 
tics  for  superior  systems  are  maximum 
power,  versatility,  system  throughput 
(operating  speed),  and  design  ease. 
MPU  hordworo  —  Microprocessor  unit 
(MPU)  hardware  consists  of  micro- 

Crocessor  chips  that  differ  in  the  num- 
er  needed  to  complete,  with  support 
chips,  a  microcomputer  system.  To  im¬ 
plement  a  functioning  computer,  the 
CPU  chip  generally  requires  timing,  i/o 
control,  Duffering,  and  interrupt  control 
— most  as  external  components  to  the 
CPU. 

MPU,  tinglo-chifi  tyttom  orchlfocturo  — 

Typically,  the  one-chip  microcomputer 
system  has  all  the  basic  features  of  a 
general-purpose  microcomputer,  in¬ 
cluding  an  input/output  capability,  a 
memory-access  capability,  a  data-pro- 
cessing  capability,  and  a  powerful  in¬ 
struction  set,  all  implemented  on  a  sin¬ 
gle  chip. 

MSC  —  Abbreviation  for  Most  Significant 
Character  (left-most). 

MSD  —  Abbreviation  for  Most  Significant 
Digit  (left-most). 

MT  —  Abbreviation  for  Mechanical 
Translation  or  Machine  Translation, 
multloccoss  —  Pertaining  to  large  systems 
that  permit  several  people  or  groups  to 
transact  with  the  computer  througn  the 
operator’s  console  or  many  on-line  ter¬ 
minals.  Access  points  are  generally  con¬ 
nected  to  the  central  processor  by  data 
transmission  lines  from  remote  termi¬ 
nals,  which  can  be  typewriters,  visual 
display  units,  crt’s,  or  satellite  proces¬ 
sors.  Multiaccess  multiprogramming 
systems  have  been  installed  by  many 
universities,  laboratories,  businesses, 
and  research  groups.  Most  operate  in  a 
conversational  mode  with  fast  response 
times  and  are  controlled  by  operating 
systems. 

multioccots  computing  —  This  implies  that 
more  than  one  identical  input/output 
terminal  may  be  directly  used  with  the 
system.  Usually,  they  are  remote,  such 
as  teletypewriter  or  similar  units,  or 
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cathode-ray- tube  types  in  the  more 
modern  systems. 

multiaddress  —  A  type  of  instruction  that 
specifies  the  addresses  of  two  or  more 
items  which  may  be  the  addresses  of 
locations  of  inputs  or  outputs  of  the 
calculating  unit,  or  the  addresses  of  lo¬ 
cations  of  instructions  for  the  control 
unit.  The  term  multiaddress  is  also 
used  in  characterizing  computers,  e.g., 
two-,  three-,  or  four-address  machines. 

multladdreif  instruction  —  See  multiad¬ 
dress. 

multiospoct  —  Pertaining  to  searches  or 
systems  that  permit  more  than  one  as¬ 
pect  or  facet  of  information  to  be  used 
in  combination,  one  with  the  other,  to 
effect  identifying  and  selecting  opera¬ 
tions. 

multiflio  sorting  —  The  automatic  se¬ 
quencing  of  more  than  one  file,  based 
upon  separate  parameters  for  each  file, 
without  operator  intervention. 

multifont  optical  arona  —  Basic  character 
reading  equipment,  having  the  ability  to 
discern  many  fonts  or  formats  of  charac¬ 
ters,  usually  from  hard  copy. 

multifunction  instruction  sot  —  In  some 
systems,  single-word  instructions  move 
data  between  random  memory  locations 
and  any  register.  Other  single-word  in¬ 
structions  can  execute  arithmetic  or  log¬ 
ical  operations  from  any  pair  of  regis¬ 
ters,  and  also  shift,  test,  and  store  the 
resulting  quantity.  Hardware  multiply 
and  divide  instructions  are  a  standard 
part  of  the  advanced  microcomputer’s 
instruction  repertoire. 

multilayor  —  Pertaining  to  a  type  of 

firinted  circuit  board  that  has  several 
ayers  of  circuit  etch  or  pattern,  one 
over  the  other  and  interconnected  by 
electroplated  holes.  Such  holes  can  also 
receive  component  leads,  and  a  given 
component  lead  can  connect  to  several 
circuit  points,  reducing  the  required  di¬ 
mensions  of  a  printed  circuit  board, 
mulfilaval  addratt  —  Same  as  address,  in¬ 
direct. 

multilaval  iubroutining  (display)  —  The 

control  state  permits  the  display  to 
jump  from  accessing  one  location  in  the 
memory  to  anv  other.  When  it  is  desired 
to  Jump  to  a  display  subroutine,  the  re¬ 
turn  address  is  automatically  stored  in  a 
push-down  list. 

multipass  sort  —  A  sort  program  designed 
to  sort  more  data  than  can  be  contained 


within  the  internal  memory  of  a  central 
computer.  Intermediate  storage,  such 
as  disk,  tape,  or  drum,  is  required. 

multiple  —  A  system  of  wiring  so  arranged 
that  a  circuit,  a  line,  or  a  group  of  lines 
is  accessible  at  a  number  of  points,  to 
any  one  of  which  a  connection  can  be 
made. 

multiple  access  —  Reference  to  a  system 
from  which  output  or  input  can  be  re¬ 
ceived  or  dispatched  from  more  than 
one  location. 

multiple  address  —  See  multiaddress. 

multiple-address  code  —  See  code,  multi¬ 
ple-address. 

multiple  addressing  modes  —  Some  mi¬ 
crocomputer  CPUs  use  a  variety  of  ad¬ 
dressing  modes,  including  absolute,  rel¬ 
ative,  indexed,  deferred  and 
auto-increment/decrement.  These  sin¬ 
gle-word,  bit-efficient  instruction  for¬ 
mats  minimize  memory  use. 

multiple-address  instruction  —  Same  as 
multiaddress. 

multiple-address  message  —  A  group  of 
words  to  be  delivered  to  more  than  one 
address,  as  coded  for  more  rapid,  less 
repetitious  communication. 

multiple  arithmetic  —  See  arithmetic,  mul¬ 
tiple. 

multiple-aspect  indexing  —  See  indexing, 
manipulative. 

multiple  connecter  —  A  connector  to  indi¬ 
cate  the  merging  of  several  lines  of  flow 
into  one  line,  or  the  dispersal  of  one  line 
to  flow  into  several  lines. 

multiple  graphs  —  More  than  one  graph 
plotted,  utilizing  a  set  or  sets  of  data. 
Thus,  a  set  of  data  may  furnish  data  re¬ 
quired  for  plotting  more  than  one 
graph. 

multiple  i/o  channels,  time  sharing  — 

See  time  sharing,  multiple  i/o  channels. 

multiple-length  number  —  A  number  hav¬ 
ing  two,  three,  or  more  times  as  many 
figures  as  are  normally  handled  in  a  par¬ 
ticular  device. 

multiple-length  numeral  —  See  numeral, 
multiple-length. 

multiple-length  working  —  Refers  to  the 
use  of  two  or  more  machine  words  to 
represent  a  number,  and  to  thus  in¬ 
crease  precision,  i.e.,  the  use  of  double¬ 
length  procedures,  double  precision, 
etc. 
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multiplu  opuratiunt  —  The  characteristic 
of  being  able  to  perform  two  or  more 
computer  processes  concurrently, 
multiplu  precision  —  The  use  of  two  or 
more  computer  words  to  represent  a 
single  numeric  quantity  or  numeral,  i.e.. 


TIME- 
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Multiplexed  bus. 


with  twice  as  many  or  more  digits  as  are 
normally  carried  in  a  fixed-length  word, 
multiple  programming  —  The  program¬ 
ming  of  a  computer  by  allowing  two  or 
more  arithmetical  or  logical  operations 
to  be  executed  simultaneously.  (Con¬ 
trasted  with  serial  programming.) 
multiple  punch  —  See  punch,  multiple, 
multiplex  —  1 .  The  process  of  transferring 
data  from  several  storage  devices  oper¬ 
ating  at  relatively  low  transfer  rates  to 
one  storage  device  operating  at  a  high 
transfer  rate  in  such  a  manner  that  tne 
high-speed  device  is  not  obliged  to 
“wait”  for  the  low-speed  units,  z.  The 
concurrent  transmission  of  more  than 
one  information  stream  on  a  single 
channel. 

multiplax  data  tarminal  —  A  device  that 
modulates  and/or  demodulates  data  be¬ 
tween  two  or  more  input/output  de¬ 
vices  and  a  data  transmission  link, 
multiplexed  but  —  A  type  of  bus  structure 
that  time-multiplexes  control,  address, 
and  data  information.  Several  indepen¬ 
dent  control  lines  support  the  multi¬ 
plexed  bus  and  signal  external  circuits 
(with  respect  to  the  microprocessor 
CPU)  with  the  particular  type  of  infor¬ 
mation  and  its  stability  on  the  bus.  This 
bus  structure  provides  a  suitable  means 
of  circuit  interconnection  with  inherent 
minimal  requirements  for  support  cir¬ 
cuits,  primarily  because  each  peripheral 
circuit  (memory  or  i/o)  requires  the 
connection  of  the  data  transfer  path.  All 
peripheral  ICs  essentially  receive  the 
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full  address  and  control  information  for 
free.  Device  selection  (enabling  a  spe¬ 
cific  memory  location  or  i/o  register) 
can  thus  take  place  within  the  memory 
or  i/o  peripheral  or  integrated  circuit. 

multiplexed  operation  —  A  process  in 
which  simultaneous  operations  share 
the  use  of  a  common  unit  of  a  system  in 
such  a  way  that  they  can  be  considered 
to  be  independent  operations.  (Illustra¬ 
tion,  page  339.) 

multiplexer'  —  A  device  that  takes  low- 
speed  inputs  from  a  number  of  termi¬ 
nals  and  combines  them  into  one  high¬ 
speed  data  stream  for  simultaneous 
transmission  on  a  single  channel.  At  the 
other  end  of  the  link,  a  demultiplexer 
reconverts  the  high-speed  data  stream 
into  a  series  of  low-speed  inputs  to  the 
host  computer.  The  cnannel  is  split  into 
time  slots  (time  division  multiplexing, 
tdm)  or  frequency  bands  (frequency  en¬ 
vision  multiplexing,  fdm). 

multiplaxar  lOP  —  An  input/output  proc¬ 
essing  unit  that  is  capaole  of  performing 
bidirectional  data  transfer  between 
main  memory  and  standard-speed  pe¬ 
ripheral  devices,  with  up  to  32  such  de¬ 
vices  operating  concurrently  (some 
computers). 

mulfiplaicar  tlmulatian^ — A  testing  pro¬ 
gram  which  simulates  the  function  of 
the  multiplexer. 

multiplaxing  —  A  process  of  transmitting 
more  than  one  signal  at  a  time  over  a 
single  link,  route,  or  channel  in  a  com¬ 
munications  system. 

multiplaxing,  byt#  —  A  process  in  which 
time  slots  on  a  channel  are  delegated  to 
individual  slow  input/output  devices  so 
that  bytes  from  one  after  another  can  be 
interlaced  on  the  channel  to  or  from 
main  memory. 

multiplax,  multichannal  —  Use  of  a  com¬ 
mon  channel  in  order  to  make  two  or 
more  channels,  either  by  splitting  of  the 
frequency  band  transmitted  by  the  com¬ 
mon  channel  into  narrower  bands,  each 
of  which  is  used  to  constitute  a  distinct 
channel  (frequency-division  multiplex), 
or  by  allotting  this  common  channel  in 
turn,  to  constitute  different  intermittent 
channels  (time-division  multiplex). 

multiplaxer'  —  Often  a  specialized  com¬ 
puter,  with  stored  program  capability, 

‘The  terms  multiplexer  and  multiplexor  are  used  by 
dilTereni  manufacturers  to  denote  the  same  or  simi¬ 
lar  meaning. 
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for  handling  input/output  functions  of  a 
real-time  system. 

multiplexor,  burst  mode  —  The  multi¬ 
plexor  channel  can  service  high-speed 
devices  by  operating  in  burst  mode.  In 
burst  mode,  the  i/o  unit  keeps  control 
of  the  multiplexor  channel  until  the  i/o 
unit  has  completed  its  operation.  Thus 
when  operating  in  burst  mode,  a  single 
i/o  device  captures  the  complete  multi¬ 
plexor  channel  data  path  and  does  not 
relinquish  it  from  the  time  it  is  selected 
until  the  last  byte  is  serviced, 
multiplex,  time-division  —  A  system  in 
which  a  channel  is  established  by  inter¬ 
mittently  connecting  its  terminal  eauip- 
ment  to  a  common  channel,  generally  at 
regular  intervals  and  by  means  of  an  au¬ 
tomatic  distribution.  Outside  the  times 
during  which  these  connections  arc  es¬ 
tablished,  the  section  of  the  common 
channel  between  the  distributors  can  be 
utilized  in  order  to  establish  other  simi¬ 
lar  channels  in  turn. 

multiplicand  —  The  quantity  that  is  multi¬ 
plied  by  another  quantity, 
multiplication  table  —  A  specific  area  of 
storage  that  holds  the  groups  of  num¬ 
bers  to  be  used  during  tne  taoular  scan¬ 
ning  of  the  multiplication  operation, 
multiplication  time  —  The  time  required  to 
perform  a  multiplication.  For  a  binary 
number  it  will  be  equal  to  the  total  of  all 
the  addition  times  and  all  the  shift  time 
involved  in  the  multiplication, 
multiplier  ^  The  quantity  that  is  used  to 
multiply  another  quantity, 
multiplier,  anolog  —  The  analog  device 
which  develops  the  analog  proofuct  from 
two  or  more  analog  input  signals;  i.c., 
the  output  variable  is  proportional  to 
the  product  of  the  input  variables, 
multiplier,  digital  —  See  digital  multiplier, 
multiplier  factor  —  In  multiplication,  when 
the  method  of  performance  makes  a  dis¬ 
tinction  between  two  factors,  they  are 
called  the  multiplier  factor  and  the  mul¬ 
tiplicand. 

multiplier,  function  —  A  device  causing  the 
generation  of  a  continuously  varying 
analog  representation  of  a  product  of 
two  continuously  vailing  analog  input 
signals,  as  particular  independent  varia¬ 
bles,  i.e.,  time  or  distance  change, 
multiplier,  mork-tpoce  —  A  specific  analog 
multiplier  in  which  one  input  variable, 
which  is  represented  as  a  current  or  a 
voltage,  is  used  to  control  the  mark-to- 


multiplier-quotient  register 

space  ratio  of  a  repetitive  rectangular 
wave  and  whose  amplitude  is  made  pro¬ 
portional  to  the  other  variable,  which  is 
also  represented  by  a  voltage  or  a  cur¬ 
rent. 

multiplier-quotient  register  —  A  register  in 
which  the  multiplier  for  multiplication  is 
placed,  and  in  which  the  quotient  for 
division  is  developed. 

multiplier  unit,  digital  —  See  digital  multi¬ 
plier  unit. 

multiply/divide  instructions  —  Some  sys¬ 
tems  provide  special  multiply/divide  in¬ 
structions  that  perform  these  functions 
up  to  five  times  faster  than  software  rou¬ 
tines. 

multiply  field  —  A  designated  field  in  a 
character  unit  used  to  hold  the  results  of 
the  multiplication  operation.  The  field 
capacity  must  exceed  by  one  character 
the  number  of  characters  required  in 
the  multiplier  and  multiplicand  fields. 

multiply,  logic  —  See  logic  multiply. 

multiply,  logical  —  A  logical  operator 
which  has  the  property  that  if  P  is  a 
statement  and  (4  is  a  statement,  then  P 
AND  Q,is  true  if  both  statements  are  true, 
false  if  either  is  false  or  both  are  false. 
Truth  is  normally  expressed  by  the 
value  I ,  falsity  by  0.  The  and  operator  is 
often  represented  by  a  centered  dot 
(P*Q),  by  no  sign  (PQ),  by  an  inverted 
“u”  or  logical  product  symbol  (PnQ),  or 
by  the  letter  *‘x”  or  muitiplication  sym¬ 
bol  (PxQ).  Note  that  the  letters  and  are 
capitalized  to  differentiate  between  the 
logical  operator  and,  and  the  word  and 
in  common  usage. 

multiply  aparation  —  An  arithmetic  opera¬ 
tion  in  which  the  operands  are  factors 
and  the  result  is  the  product,  as  ob¬ 
tained  by  adding  the  multiplicand  the 
number  of  times  specified  by  the  multi¬ 
plier. 

multipoint  circuit  —  A  circuit  interconnect¬ 
ing  several  stations  that  must  communi¬ 
cate  on  a  time-shared  basis. 

multipracision  arithmatic  —  A  form  of 
arithmetic  similar  to  double-precision 
arithmetic  except  that  two  or  more 
words  may  be  used  to  represent  each 
number. 

multipriority  —  A  queue  of  items  waiting 
for  processing.  The  queue  is  made  up  of 
items  of  different  priorities  and  in  effect 
is  a  queue  of  queues. 

multiprocotiing  —  1 .  The  utilization  of 


multiprocosiing,  microcomputer 

several  computers  to  logically  or  func¬ 
tionally  divide  jobs  or  processes,  and  to 
execute  various  programs  or  segments 
asynchronously  and  simultaneously.  2. 
Two  or  more  processors  in  a  system 
configuration;  one  processor  to  control 
the  system,  with  the  others  subordinate 
to  it.  All  processors  have  direct  access  to 
all  memory;  each  can  perform  computa¬ 
tions  and  request  input/output  on  indi¬ 
vidual  programs  stored  in  system  core 
memory.  Devices  request  memory  ac¬ 
cess  and  wait  until  memory  is  available. 
They  start  immediately  upon  receipt  of 
a  memory  access,  and  need  not  wait  for 
the  next  clock  cycle.  3.  Processing  sev¬ 
eral  programs  or  program  segments 
concurrently  on  a  time-shared  basis. 
Each  processor  is  only  active  on  one 
program  at  any  one  time,  while  opera¬ 
tions  such  as  input/output  may  be  per¬ 
formed  in  parallel  on  several  programs. 
The  processor  is  directed  to  switch  back 
and  forth  among  programs  under  the 
control  of  the  master-control  program. 

multiprecaitifig,  axacutiva  syttam  — 

See  executive  system  multiprogram¬ 
ming. 

multiprecaislng,  mast-data  —  Multipro¬ 
cessor  systems  handle  vast  masses  of 
general-purpose  data.  Handling  scien¬ 
tific,  engineering,  and  business  data 
with  equal  ease,  such  a  system  tied  into 
coast-to-coast  communications  network 
gives  a  consolidated  data-processing 
operation.  Two  or  more  processors, 
each  with  direct  access  to  banks  of  com¬ 
mon  memory,  continuously  process  a 
conventional  work  load,  ana  provide 
answers  to  special  projects,  such  as 
product  analysis,  market  research,  site 
analysis,  and  operations  research.  The 
total  system  is  under  executive  control 
of  one  processor.  This  results  in  the 
most  efficient  use  of  the  expensive  cen¬ 
tral  processor  and  is  the  basis  for  time 
sharing  of  single  processors  among 
multiple  users,  each  processor  having 
access  to  the  mass  ciata  memories  of 
each  other’s  system. 

multiprecatting,  microcomputar  —  A  form 
of  distributed  processing  is  the  multi¬ 
processor  type  of  organization.  In  the 
architecture,  multiple  independent  mi¬ 
crocomputers  are  interconnected  to 
provide  increased  computing  power. 
While  this  structure  provides  a  more 
powerful  overall  processing  system  than 
the  single  CPU/intelligent  controller 
organization,  the  multiprocessor  system 
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is  several  times  more  expensive  because 
each  CPU  requires  its  own  support 
chips,  large  amounts  of  software  must 
be  written,  and  the  interaction  of 
processors  in  the  system  can  make  the 
control  software  very  complex. 

multiprocetiing  operation  —  A  type  of  op¬ 
eration  in  which  two  (or  more)  central 
processors  perform  as  one  system.  This 
configuration  enables  the  system  to  per¬ 
form  overlapped  simultaneous  process¬ 
ing  to  a  greater  extent  than  does  a  single 
conmuting  system.  Multiprocessing 
configurations  may  consist  of  a  host 
computer  and  a  front-end  processor,  or 
both  may  be  host  computers.  In  either 
case,  botn  are  processing  (either  on  seg¬ 
ments  of  the  same  job  or  on  entirely 
different  jobs)  simultaneously. 

multiprocttsting  fyst«m  —  A  system  that  is 
organized  to  contain  two  or  more  inter- 
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connected  computers,  which  perform 
functionally  or  geographically  special¬ 
ized  processing  tasks, 
mulfiprocetior  —  A  computer  with  multi¬ 
ple  arithmetic  and  logic  units  for  simul¬ 
taneous  use  and  capability, 
multiprocessor  intorlooving  —  Interleaving 
is  a  special  process  of  addressing  adja¬ 
cent  storage  modules  in  an  even/odd 
fashion.  It  significantly  reduces  storage- 
access  conflicts  in  a  multiprocessor  sys¬ 
tem,  and  thereby  increases  overall  sys¬ 
tem  performance.  With  interleaving, 
the  modules  are  divided  into  even  and 
odd  locations  (although  the  addressing 
structure  within  the  modules  them¬ 
selves  remains  unchanged).  Thus,  in  a 
fully  expanded  eight  module  system, 
modules  0,  2,  4,  o  are  referenced  for 
even  addresses  while  modules  1,  3,  5,  7 
are  referenced  for  odd  addresses. 


multiprocoising  oporotion 


multiprocessor  interleaving 


multipro€«ttor,  overlapping 

multiprocossor,  ovorlapping  —  The  pro¬ 
cessor  is  capable  of  determining 
whether  its  current  operand  and  next 
instruction  lie  in  different  storage 
modules.  It  is  also  capable,  if  this  situa¬ 
tion  is  present,  of  retrieving  these  two 
words  in  parallel,  at  an  effective  100% 
performance  increase.  Since  the  i/o 
controller  is  not  required  to  reference 
instructions  in  main  storage  except  on 
command  transfers,  it  does  not  nave, 
nor  does  it  need,  the  overlapping  fea¬ 
ture.  The  overlapping  feature  permits 
the  separation  of  the  instruction  and 
data  ot  a  program  into  separate  physical 
banks.  Furthermore,  the  basing  register 
of  the  processor  allows  either  the  in¬ 
struction  or  data  area  of  a  program  to  be 
relocated  independently — ^a  significant 
advantage  in  memory  compacting  to 
overcome  fragmentation.  (Some  sys¬ 
tems.) 

multiprocasfor  tystam,  modulor  —  Some 
distributed  processing  systems  use 
modules  containing  individual  micro¬ 
processors  and  firmware.  A  typical  sys¬ 
tem  is  designed  for  long-term  use,  is 
modular  in  design,  and  is  processor  in¬ 
dependent,  including  RAM  memory. 

multiprocafior-systaiii  typas  —  Categories 
of  multiprocessor  systems  include:  com¬ 
mon-bus,  crossbar-switch,  mul¬ 
timemory/multibus,  pipeline,  and  array 
processors.  The  primary  advantage  of 
multiprocessor  systems  is  improved  re¬ 
liability.  This  is  because  these  systems 
are  modular  in  nature  and  hence  readily 
reconfigurable  under  software  control, 
or  they  are  fully  duplexed  through  par¬ 
allel  processing  but  permit  either  por¬ 
tion  of  the  system  to  carry  the  full  load. 

multiprogroiniiilng  —  A  technique  for  han¬ 
dling  numerous  routines  or  programs 
simultaneously  by  overlapping  or  inter¬ 
leaving  their  execution;  i.e.,  permitting 
more  than  one  program  to  time  share 
machine  components. 

multiprogramming,  dogroo  of  —  Refers  to 
the  number  of  transactions  handled  in 
parallel  by  the  systems  involved  in  a 
mulliprogram. 

multiprogramming,  OKOcutivo  control  — 

See  executive  control  multiprogram¬ 
ming. 

multiprogramming  (oxocutivo  control  logic) 

—  See  executive  control  logic,  multipro¬ 
gramming. 

multiprogramming,  oxocutivo-systom  — 


multiprogramming,  program  competition 

See  executive  system  multiprogram¬ 
ming. 

multiprogramming,  foreground/back- 
ground  —  Programs  that  require  imme¬ 
diate  response  to  high-priority  (fore¬ 
ground)  tasks  and  which  utilize  system 
resources  on  demand.  Background 
tasks  (typically  batch  processing  jobs), 
wait  for  execution  until  foreground  in¬ 
terrupts,  calls,  etc.,  are  executed  before 
resuming.  That  is,  background  pro¬ 
grams  are  executed  only  during  idle 
times  of  the  foreground  program;  they 
must  always  yield  to  the  ciemands  from 
foreground  programs. 

multiprogramming  interrupts  —  Some 
computers  arc  equipped  with  a  set  of 
control  signals  whicn  are  referred  to  as 
interrupts.  Whenever  certain  conditions 
exist,  a  control  signal  will  direct  the  cen¬ 
tral  computer  to  execute  the  word  (in¬ 
struction)  at  a  specified  address  in  cen¬ 
tral  store.  Each  interrupt  is  activated  by 
unique  conditions  and  directs  the  com¬ 
puter  to  a  correspondingly  unique  ad¬ 
dress  in  central  store.  Trie  occurrence 
of  an  interrupt  terminates  guard  mode, 
program  lockin,  and  central-store  ad¬ 
dress  assignments.  (Some  systems.) 

multiprogramming,  motfer/tlavo  —  A  sys¬ 
tem  designed  to  guarantee  that  one  pro¬ 
gram  cannot  damage  or  access  another 
program  sharing  memory. 

multiprogramming  memory  protect  — 
This  hardware  function  provides  posi¬ 
tive  protection  to  the  system  executive 
routine  and  all  other  programs.  It  not 
only  protects  against  processor  execu¬ 
tion,  but  also  against  i/o  data  area  de¬ 
struction.  Because  it  is  a  hardware  func¬ 
tion  rather  than  software,  it  reduces 
multiprogramming  complexities. 

multiprogramming,  priority  —  Priority 
multiprogramming  is  oriented  toward 
concurrent  operation  of  several  types  of 
applications.  Assignment  of  priority  lev¬ 
els  is  at  the  discretion  of  the  user.  For 
example,  one  priority  level  can  be  re¬ 
served  for  a  program  that  must  provide 
rapid  responses  to  real-time  devices, 
such  as  communications  control.  An¬ 
other  can  be  reserved  for  the  peripheral 
control  package  to  accomplish  several 
media  conversions— card  to  tape,  tape 
to  printer,  etc.  The  third  priority  level 
could  then  be  used  to  run  either  a  pro¬ 
duction  or  a  monitor  job. 

multiprogramming,  progrom  compotition 
—  Multiprogramming  is  a  process  by 
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multiprogramming  roquiromonts 

which  several  related  or  unrelated  pro¬ 
grams  or  portions  of  programs  are  per¬ 
formed  concurrently,  provided  that 
enough  processing,  storage,  and  input- 
/output  facilities  are  available.  Wnile 
one  program  is  awaiting  an  occurrence, 
such  as  trie  completion  of  an  input/out¬ 
put  operation  or  the  end  of  a  time  inter¬ 
val,  control  of  the  processing  unit  is  di¬ 
rected  to  another  program  in 
accordance  with  a  pre-established  order 
of  priority.  The  competition  among  sev¬ 
eral  programs  for  the  processing,  stor¬ 
age,  input/output,  and  programming 
facilities  of  the  system  helps  to  ensure 
that  as  much  of  the  system  as  possible  is 
kept  busy  performing  useful  work  as 
much  of  tne  time  as  possible.  As  a  result, 
the  total  throughput  of  the  system,  that 
is,  the  total  volume  of  work  performed 
by  the  system  during  a  given  interval  of 
time,  is  significantly  increased, 
multiprogramming  roquiromonts  —  Multi¬ 
programming  requirements  are:  a  su¬ 
pervisory  program,  referred  to  as  exec¬ 
utive,  monitor,  or  supervisor;  an 
interrupt  processing  system;  memory 
protection  facilities  to  prevent  one  pro¬ 
gram  from  destroying  others;  dynamic 
program  and  data  relocatability  so  that 
the  same  routine  can  be  reentrant  (that 
is,  the  routine  can  be  used,  unmodified, 
in  different  memory  locations  at  differ¬ 
ent  times);  direct  access  facilities,  or  at 
least  the  facility  for  the  convenient  ad¬ 
dressing  of  peripheral  equipment.  (For 
persons  computers  the  floppy  disk  is 
the  typical  example  of  a  direct  access 
device.) 

Typically,  user  programs  to  be  run 
are  stored  in  auxiliary  memory,  usually 
disk,  readily  accessible  so  that  the  su- 
pei^isory  program  can  switch  them  into 
main  memory  when  their  times  to  oper¬ 
ate  arrive.  Each  program  is  allocatecithe 
required  area  in  main  memory,  and  that 
area  is  protected,  by  either  hardware  or 
software,  from  interference  by  other 
programs.  Any  instruction  attempting 
to  address  an  area  outside  the  allocated 


Mylar 

memory  block  is  trapped  and  prompts 
an  error  message. 

multipirotocol  comniuiiicafion  chips  — 

Several  data-link  control  chips  support 
more  than  one  data-link  control  proce¬ 
dure.  These  chips  ease  the  problem 
posed  by  the  increasing  number  of  data- 
communications  systems  that  must  sup¬ 
port  both  character-controlled  and  bit- 
oriented  protocols  within  the  same 
equipment.  In  a  multiline  controller, 
each  line  protocol  may  be  different.  A 
multiplexer  or  data  concentrator,  for  in¬ 
stance,  might  service  character-con¬ 
trolled  protocols  on  its  low-speed  termi¬ 
nal  side  and  bit-oriented  ones  on  its 
high-speed  backbone  link. 

multiraal  sorting  —  The  automatic  se¬ 
quencing  of  a  file  having  more  than  one 
input  tape,  without  operator  interven¬ 
tion. 

mulfisoquoncing  —  The  simultaneous  exe¬ 
cution  of  several  parts  of  a  program  by 
separate  central  processing  units. 

multistation  —  Any  network  of  stations  ca¬ 
pable  of  communicating  with  each 
other,  whether  on  one  circuit  or 
through  a  switching  center. 

multitosking  —  Procedures  in  which  sev¬ 
eral  separate  but  interrelated  tasks  op¬ 
erate  under  a  single  program  identity. 
Differs  from  multiprogramming  in  that 
common  routines  and  dataspace  as  well 
as  disk  files  may  be  used.  May  or  may 
not  involve  multiprocessing. 

multitasking/multiprogramming  —  Special 
methods  and  systems  designed  to 
achieve  concurrency  by  separating  pro¬ 
grams  into  two  or  more  interrelated 
tasks  that  share  the  same  code,  buffers, 
files,  and  equipment. 

multithraad  procasting  —  See  processing, 
multithread. 

Mylar  —  A  DuPont  trademark  for  polyes¬ 
ter  film  often  used  as  a  base  for  magneti¬ 
cally  coated  or  perforated  information 
media. 
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N-oddrats  instruction  format  —  See  in¬ 
struction  format,  N-address. 
nomo  —  A  term  of  one  or  more  words  to 
identify  one  of  a  general  class  of  items, 
e.g.,  to  identify  a  person,  machine  com¬ 
ponent,  operation  code,  function,  etc. 
nomo,  doto  —  See  data  name, 
nomo,  fllo  —  Alphanumeric  characters  as¬ 
signed  to  identify  a  related  set  of  rec¬ 
ords  which  constitute  a  particular  file, 
nomo,  program  —  The  brief  reference  in  a 
program  to  another  program  or  portion 
of  another  program. 

nomo,  rocord  —  In  COBOL,  the  name 
given  to  a  record  within  a  file  and  as¬ 
signed  the  level  number  01 .  Data  names 
for  elements  within  a  record  have  lower- 
level  numbers,  02,  03,  etc. 
nomos — ^In  COBOL,  a  combination  of 
one  to  thirty  alphanumeric  characters 
containing  at  least  one  alpha  and  no 
blanks,  not  starting  or  ending  with  a  hy¬ 
phen.  Names  are  used  for  conditions, 
data,  and  special  procedures  or  pur¬ 
poses. 

nomo,  ioction  —  The  distinct  qualifying 
term  available  for  a  paragraph  name, 
nomo,  sot  —  An  identifier, 
nomo,  vorioblo  —  An  alphanumeric  name 
selected  by  a  programmer  to  represent 
a  specific  program  variable.  Rules  for 
naming  variables  vary  between  compil¬ 
ers  (FuRTRAN,  BASIC)  and  comput¬ 
ing  equipment. 

NAND<-A  logipl  operator  having  the 
property  that  if  P  is  a  statement,  6  is  a 
statement . .  .  then  the  NAND  of  Pl^.R. 
...  is  true  if  at  least  one  statement  is 
false,  false  if  all  statements  are  true. 
NAHD  olomonf  —  Same  as  gate,  NAND. 
NAND  gato^5^f  gate,  NAND. 

NAND  oporafion  —  Same  as  gate,  NAND. 
NAND  oporafor  —  Same  as  gate,  NAND. 
nonotocond  —  A  billionth  of  a  second. 
Nanosecond  speeds  were  first  intro¬ 
duced  to  the  data-processing  industry 
with  a  thin-film  memory  computer. 
NASORD  —  A  programming  reference  to 
a  file  not  in  sequential  order. 


nofivo  longuogo  —  A  communication  lan¬ 
guage  or  coding  between  machine  units 
or  modules  which  is  peculiar  to  or  us¬ 
able  for  a  particular  class  or  brand  of 
equipment. 

natural  longuogo  —  A  language  whose 
rules  reflect  and  describe  current  usage 
rather  than  prescribed  usage. 

N/C  longuogo  pracotsor — In  numerical 
control,  a  computer  program  developed 
to  serve  as  a  translating  system  for  a 
parts  programmer  to  develop  a  mathe¬ 
matical  representation  of  a  geometric 
form  with  the  use  of  symbolic  notation. 

N/C  (numorlcol-control)  mochlnof  — 
A  punched  paper  or  plastic  tape  with 
magnetic  spots  is  usea  to  feeci  digital 
instructions  to  a  numerical-control  ma¬ 
chine,  i.e.,  an  automated  cutting  or 
forming  machine  thus  guided.  Toler¬ 
ances  as  fine  as  1/10,000  of  an  inch  are 
achieved  on  unattended  units.  Tapes 
are  developed  from  digital  computer 
programs. 

N-cubo  —  A  term  used  in  switching  theory 
to  indicate  two  N-1  cubes  with  corre¬ 
sponding  points  connected. 

N-dimoiiiionol  cubo  —  See  N-cube. 

NDRO  —  An  abbreviation  for  nondestruc¬ 
tive  read  out. 

nogoto — 1.  To  perform  the  NOT  logic 
operation.  2.  The  conversion  of  an  ini¬ 
tially  true  value  to  false  or  vice  versa  or 
change  signs. 

nogotlon  —  Same  as  NOT  operation. 

nogotivo  A-implios-B  goto  —  Same  as  gate, 
A  AND-NOT  B. 

nogotivo  AND  goto  —  Same  as  gate, 
NAND. 

nogotivo  B-impliot-A  —  Same  as  gate,  B 
AND-NOT  A. 

nogotivo  OR  goto  —  Same  as  gate,  NOR. 

nogotivo-truo  logic  —  A  logic  system  in 
which  the  voltage  representing  a  logical 
1  has  a  lower  or  more  negative  value 
than  that  representing  a  logical  0.  Most 
parallel  i/o  buses  use  negative-true 
logic  due  to  the  nature  of  commonly 
available  logic  circuits. 
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negator  —  Same  as  gate,  NOT. 

neither-NOR  gate  —  Same  as  gate,  NOR. 
neither-OR  operation  —  Same  as  gate, 
NOR. 

noit  —  1 .  To  embed  a  subroutine  or  block 
of  data  into  a  larger  routine  or  block  of 
data.  2.  To  evaluate  an  nth  degree 
polynomial  by  a  particular  algorithm 
which  uses  N  —  1  multiply  operations 
and  N  —  1  add  operations  in  succession, 
netted  macros  —  The  power  of  a  macro 
instruction  may  be  increased  by  calling 
another  macro  from  within  the  macro 
instruction.  Such  a  macro  within  a 
macro  is  called  a  nested  macro.  When  a 
nested  macro  call  is  encountered  during 
macro  expansion,  the  state  of  the  macro 
currently  being  expanded  is  saved,  and 
expansion  then  begins  on  the  nested 
macro.  Upon  completing  expansion  of 
the  nested  macro,  expansion  of  the 
original  macro  continues.  Nested  mac¬ 
ros  may  themselves  contain  macros. 
However,  the  depth  of  nesting  is  limited 
by  parameter  list  sizes, 
nailing  —  1 .  Including  a  routine  or  block 
of  data  within  a  larger  routine  or  block 
of  data.  2.  The  relationship  between  the 
statements  contained  in  two  perform 
statements.  The  statements  included  in 
the  second  or  inner  perform  statement 
must  be  wholly  included  in  or  excluded 
from  the  first,  or  outer,  perform  state¬ 
ment.  Note  special  FORTRAN  nesting 
rules  for  inner  loops, 
nailing  laval  —  In  assembler  program¬ 
ming,  the  level  at  which  a  term  or  subex¬ 
pression  appears  in  an  expression,  or 
the  level  at  which  a  macrodefinition  con¬ 
taining  an  inner  macroinstruction  is 
processed  by  an  assembler, 
nailing  loop  —  See  loop,  nesting, 
nailing  iloroga  —  Same  as  storage,  push¬ 
down. 

nail  of  iubroulinoi  —  See  subroutines, 
nest  of. 

nolwork  —  LA  series  of  interconnected 
points.  2.  The  interconnection  of  a 
number  of  points  by  communications 
facilities. 

nolwork  accoii  conirol  —  Various  tasks 
related  to  network  administrative  con¬ 
trols,  including  monitoring  of  system 
operation,  ensuring  of  data  integrity, 
user  identification,  recording  system  ac¬ 
cess  and  changes,  and  methods  for 
granting  user  access, 
nolwork,  analog  —  A  circuit  or  circuits 
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that  represent(s)  physical  variables  in 
such  a  manner  as  to  permit  the  expres¬ 
sion  and  solution  of  mathematical  rela¬ 
tionships  between  the  variables,  or  to 
permit  the  solution  directly  by  electric 
or  electronic  means. 


Network  configurations. 

nolwork  onalyzor  —  1 .  A  simulator  for  the 
study  of  a  network,  e.g.,  electrical  sup¬ 
ply  network.  2.  An  analog  computer 
using  electrical  circuit  elements  to  rep¬ 
resent  electrical  phenomena  to  solve 
problems  concerning  the  behavior  of 
these  electrical  phenomena. 

nolwork  aworonosi  —  A  condition  in 
which  the  central  processor  is  cognizant 
of  the  status  of  the  network. 

nolwork  compononlt — ^In  large  systems, 
the  host  processors,  remote  computer 
systems,  remote  terminals,  and  trans¬ 
mission  paths  or  channels  that  link  all 
the  components  to  each  other. 

nolwork,  compulor  —  Basically,  two  or 
more  interconnected  computers  with 
advantages  for  permitting  geographical 
distribution,  and  thus  economy  oi  com¬ 
puter  operations.  Such  a  network  also 
permits  parallel  processing  (usually 
time  sharing),  combinations  of  send- 
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receive  communications,  multipoint  re¬ 
mote  entry  and  output,  locally  con¬ 
trolled  data  banks  and  switching  cen¬ 
ters,  and  less  requirement  for 
centralized  facilities. 

notwork  configurations  —  The  *hree  most 
common  known  methods  of  cou  ^uring 
systems  with  many  mini  or  microcom¬ 
puters  are  the  star,  ring,  and  shared-bus 
arrangements — and  the  specific  hard¬ 
ware  and  software  to  implement  each 
type. 

notwork  drills  — 'A  final  level  of  testing  in 
a  real-time  system  in  which  data  from  all 
the  sites  is  transmitted  and  the  entire 
complex  of  equipment,  personnel,  in¬ 
terfaces,  and  programs  is  tested. 

notwork  lood  analysis  —  A  listing  of  the 
flow  of  messages  between  stations  to  or- 
anize  and  create  station  characteristics 
y  volumes  of  documents,  frequency  of 
processing,  and  special  time  require¬ 
ments. 

notwork  stondolono  systoms  —  Generally, 
dedicated  networks  that  can  incluae 
both  local  and  remote  data  sources. 
Typical  is  a  system  that  interconnects 
branch  offices  with  a  headquarters  com¬ 
puter  or  provides  communications  be¬ 
tween  various  departments  within  an 
office  complex,  e.g.  inquiry/response 
processing  of  a  dynamic  data  base. 

notwork,  star  —  A  system  of  remote  com¬ 
puters  configureci  so  that  all  report  to  a 
central  computer  and  tap  its  data  file.  It 
is  often  a  two-level  hierarchy  but  differs 
in  that  it  entails  a  heavy  flow  of  back- 
and-forth  communications  between  the 
small  processors  and  the  central  unit,  as 
in  an  airline  reservation  and  ticketing 
system. 

notwork  timing  —  Timing  signals  trans¬ 
ferred  from  the  data  circuit-terminating 
equipment  to  the  data  terminal  equip¬ 
ment  on  an  interchange  circuit  which 
controls  the  transfer  of  digits  across  the 
transmitted  and  received  data  circuits. 

now  input  guouo  —  A  group  or  a  queue  of 
new  messages  in  the  system  that  are 
waiting  for  processing.  The  main 
scheduling  routine  will  scan  them  along 
with  other  queues  and  order  them  into 
processing  in  order. 

now-lino  choractor  —  See  character,  new- 
line. 

now  sync  —  Allows  for  a  rapid  transition 
from  one  transmitter  to  another  on  mul¬ 
tipoint  private-line  data  networks. 


noxt-availoblo-block  rogistor  —  See  regis¬ 
ter,  next  available  block, 
noxui  —  A  connection  or  interconnec¬ 
tion.  A  tie  or  link. 

nibblo  —  Generally  considered  to  be  a 
4-bit  word,  in  contrast  to  a  byte,  which 
is  generally  considered  to  be  an  8-bit 
word. 

Nl  (noninhibit)  intorrupti  —  Some  systems 
provide  various  noninhibit  interrupts 
such  as:  powerfail,  auto  restart,  TTY 
break,  Memory  Parity  and  Protect,  In¬ 
terrupt  Program  Time  Out,  nonimple- 
mented  Op  code  and  others, 
noiia  —  A  point  of  convergence  on  a  dia¬ 
gram,  cnart,  or  graph.  Nodes  can  be 
used  to  designate  a  state,  event,  time 
convergence,  or  a  coincidence  of  paths 
or  flows. 

node  computar  —  The  most  extensive  dis¬ 
tributed  processing  system  is  the  ARPA 
net  which  links  many  different  comput¬ 
ers  in  the  continental  US,  Hawaii,  and 
Europe  via  satellite.  The  ARPA  net  con¬ 
sists  of  a  set  of  node  computers  which 
store  and  forward  data,  messages,  and 
programs.  Each  node  computer  can 
connect  several  host  computers.  The 
host  computers  must  go  through  the 
node  to  get  into  the  communications 
network.  Some  host  computers  are  con¬ 
nected  to  the  node  computers  via  high 
speed  communication  links;  others  can 
be  connected  via  modems  and  dial-up 
telephone  lines. 

Tne  ARPA  net  is  distributed  geo¬ 
graphically  as  well  as  functionally,  with 
many  different  kinds  of  computers  in¬ 
teracting.  The  node  processors  are 
transparent  to  the  user, 
ifuisa  —  1 .  Meaningless  extra  bits  or 
words  that  must  be  ignored  or  removed 
from  the  data  at  the  time  the  data  is 
used.  2.  Errors  introduced  into  data  in 
a  system,  especially  in  communication 
channels.  3.  Random  variations  of  one 
or  more  characteristics  of  any  entity 
such  as  voltage,  current,  and  data.  4. 
Loosely,  any  disturbance  tending  to  in¬ 
terfere  with  the  normal  operation  of  a 
device  or  system. 

noisa,  braadband  (wbita)  — The  thermal 
noise  that  is  uniformly  distributed 
across  the  frequency  spectrum  at  a  wide 
range  of  energy  levels, 
naita  characfaritfict  —  The  most  critical 
consideration  in  the  use  of  digital  circuit 
modules  is  noise.  In  large  module  as¬ 
semblies,  the  spurious  signals  intro- 
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duced  by  noise  can  cause  false  opera¬ 
tions  that,  due  to  their  random  and  tran¬ 
sient  nature,  are  extremely  difficult  to 
correct.  Noise  is  probably  the  most  fre¬ 
quent  source  of  malfunction  in  large 
logic  arrays,  particularly  in  a  field  envi¬ 
ronment.  One  error  of  this  type  can  de¬ 
grade  or  destroy  the  data  from  a  critical 
test  or  operation  and  consequently 
delay  important  programs  and 
schedules. 

noise  factor  —  The  ratio  consisting  of  the 
difference  between  the  number  of  docu¬ 
ments  retrieved  and  the  number  of  rele¬ 
vant  documents  retrieved,  divided  by 
the  number  of  documents  retrieved.  A 
measure  of  the  efficiency  of  the  informa¬ 
tion  retrieval  system  in  which  a  zero 
would  be  optimum. 

noiso.  Impulse  —  A  pulse  appearing  at  the 
output  of  a  circuit  that  was  not  transmit¬ 
ted  from  the  originating  input  to  the  cir¬ 
cuit.  These  pulses  usually  are  induced 
from  circuit  functioning  or  from  sources 
outside  the  circuit  and  its  associated  in¬ 
put/output  equipment. 

noise,  line  —  Noise  originating  in  a  trans¬ 
mission  line. 

noise  margin,  voltage  —  The  voltage  am¬ 
plitude  of  extraneous  signal  that  can  be 
algebraically  added  to  the  noise-free 
worst-case  “input’*  level  before  the  out- 

f>ut  voltage  deviates  from  the  allowable 
ogic  voltage  level.  The  term  “input”  is 
used  here  to  refer  to  logic-input  termi¬ 
nals,  power-supply  terminals,  or 
ground-reference  terminals. 

nolso,  rondom  —  Noise  due  to  the  aggre- 
ate  of  a  large  number  of  elementary 
isturbances  with  random  occurrence  in 
time. 

noiso,  roforonco  —  The  magnitude  of  cir¬ 
cuit  noise  that  will  produce  a  circuit 
noise-meter  reading  equal  to  that  pro¬ 
duced  by  10  watts  of  electronic  power  at 
1000  hertz. 

noisy  digit  —  A  specific  digit  that  is  chosen 
to  be  inserted  into  the  units  position  of 
a  mantissa  during  left-shifting  manipu¬ 
lation  associated  with  the  normalizing 
of  various  floating-point  numbers, 
nonconjunction  —  Same  as  gate,  NAND. 
noncenjunction  gato  —  Same  as  gate,  NOR. 
nondisjunction  gate  —  Same  as  gate,  NOR. 

nonoquality  gato  —  Same  as  gate,  exclusive 
OR. 

nonoquivalonco  —  See  exclusive  OR. 


nonrosidont  simulator  computer  system 

nonequivalence  element  —  Same  as  gate, 

exclusive  OR. 

nonequivalence  gate  —  Same  as  gate,  ex¬ 
clusive  OR. 

nonequivalent  element  —  Same  as  gate,  ex¬ 
clusive  OR. 

nonexistent  code  —  See  character,  illegal. 

nonexistent  code  check  —  See  check,  for¬ 
bidden-combination. 

nonlocking  escape  —  Same  as  character, 
nonlocking  shift. 

nonlocking  shift  character  —  See  character, 
nonlocking  shift. 

nonnumeric  —  Any  character  or  symbol 
other  than  a  digit. 

nonnumericol  data  processing  —  Specific 
languages  have  been  developed  by  sym¬ 
bol  manipulation  and  used  primarily  as 
research  tools  rather  than  for  produc¬ 
tion  programming.  Most  have  proved 
valuaole  in  construction  of  compilers 
and  in  simulation  of  human  problem 
solving.  Other  uses  have  been  general¬ 
ized  and  verification  of  mathematical 
proofs,  pattern  recognition,  informa¬ 
tion  retrieval,  algebraic  manipulation, 
heuristic  programming,  and  explora¬ 
tion  of  new  programming  languages. 

nonnumaric  character  —  Any  allowable 
character  except  a  numeric  digit. 

nonnumeric  ceding  —  See  coding,  nonnu¬ 
meric. 

nonprint  instruction  —  See  instruction, 
nonprint. 

nonprogrommed  halt^ — See  halt,  nonpro- 
grammed. 

nonrealtime  processing  —  Processing  his¬ 
torical  data  such  as  batch  processing. 
Also  used  to  describe  as  unsuccessful 
real  time  information  processing  sys¬ 
tems. 

nonreflective  cootings  —  Materials  that 
can  be  applied  to  the  outer  surface  of 
the  video  screen  to  reduce  glare  that 
may  be  present  in  some  office  environ¬ 
ments.  The  coating  tends  to  make  the 
images  on  the  screen  slightly  fuzzy,  but 
it  is  useful  in  situations  where  glare 
causes  operator  problems. 

nonrosidont  simulotor  computor  systom 
—  A  system  that  involves  the  utilization 
of  an  in-house  larger  computer  to  simu¬ 
late  the  MPU  hardware  in  the  develop¬ 
ment  of  microcomputer  programs.  This 
use  features  a  lower  cost  than  conven¬ 
tional  time  sharing  and  usually  offers  ac¬ 
cess  to  faster  peripherals  as  well. 
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nonreturn-fo-zero  —  A  method  of  writing 
information  on  a  magnetic  surface  in 
which  the  current  through  the  write 
head  winding  does  not  return  to  zero 
after  the  write  pulse. 

nonvolatile  memory  —  A  storage  medium 
which  retains  information  when  power 
is  removed  from  the  system. 

nonvolotile  tforoge  —  A  storage  medium 
which  retains  information  in  the  ab¬ 
sence  of  power  and  which  may  be  made 
available  upon  restoration  of  power, 
e.g.,  magnetic  tapes,  cores,  drums,  and 
disks.  (Contrasted  with  volatile  stor¬ 
age.) 

no  operation  —  An  absent  or  omitted  in¬ 
struction  left  blank  deliberately,  often  to 
permit  later  insertion  of  data  or  infor¬ 
mation  without  any  rewriting,  or  for  the 
program  itself  to  develop  one  or  more 
instructions.  Often,  a  specific  instruc¬ 
tion  which  merely  advances  the  instruc¬ 
tion  content  and  performs  no  other 
function. 

no-operotion  instruction  —  See  no-op  in¬ 
struction. 

no  oporotion,  memory  protect  —  A  special 
procedure  developed  to  protect  the 
contents  of  specific  sections  of  storage 
from  alteration,  by  inhibiting  the  execu¬ 
tion  of  any  ty|>e  of  memory  modification 
instruction  upon  detection  of  the  pres¬ 
ence  of  a  guard  bit  associated  with  the 
accessed  memory  location.  Such  in¬ 
structions  which  access  protected  mem¬ 
ory  are  most  often  executed  as  a  no  op¬ 
eration,  or  a  special  violation  program 
interrupt  is  generated. 

no-op  instruction  —  1 .  An  instruction  that 
specifically  instructs  the  computer  to  do 
northing  but  process  the  next  instruction 
in  sequence.  2.  A  blank  instruction.  3.  A 
skip  instruction.  4.  A  waste  instruction. 
(Synonymous  with  waste  instruction 
and  skip.) 

NOR  —  The  Boolean  operator  that  gives  a 
truth  table  value  of  true  only  when  both 
of  the  variables  connected  by  the  logical 
operator  are  false,  i.e.,  the  negation  of 
inclusive  OR. 

NOR  circuit  —  A  circuit  that  has  an  output 
only  when  all  inputs  are  down. 

NOR  olomont  —  Same  as  gate,  NOR. 

no  return  point  —  A  first  instance  in  a  pro¬ 
gram  in  which  a  rerun  is  no  longer  pos¬ 
sible,  since  data  may  no  longer  be  avail¬ 
able. 

NOR  gate  —  See  gate,  NOR. 


normal-direction  flow  —  In  flowcharts,  the 
normal  flow  is  from  left  to  right  and 
from  top  to  bottom. 

normol  form.  Backus  —  See  Backus  normal 
form. 

normolize  —  1 .  In  programming,  to  adjust 
the  exponent  and  fraction  of  a  floating¬ 
point  quantity  so  that  the  fraction  lies  m 
the  prescribed  normal,  standard  range. 
2.  In  mathematical  operations,  to  re¬ 
duce  a  set  of  symbols  or  numbers  to  a 
normal  or  standard  form.  (Synonymous 
with  standardize.)  3.  To  alter  or  posi¬ 
tion  into  a  regular  or  standard  format  as 
to  right-  or  left-justify. 

normalized  —  A  mantissa  is  normalized  if 
its  first  digit  is  not  zero. 

normolizer  —  An  electronic  component  of 
an  OCR  (optical  character  reader) 
which  changes  or  modifies  the  signal 
from  the  scanner  to  receive  a  processed 
rendition  of  the  input  character  which  is 
more  suitable  for  a  detailed  or  more  so¬ 
phisticated  analysis,  i.e.,  essentially  a 
quality  improving  usage  which  does  not 
alter  the  basic  character  shape.  Mag¬ 
netic  ink  character  normalizers  perform 
a  similar  function,  filling  in  any  voids 
and  cancelling  extraneous  additions 
due  to  erasures,  etc. 

normally  doted  contacts  —  A  pair  of  con¬ 
tacts  on  a  relay  that  open  when  the  relay 
is  energized. 

normally  open  contacts  —  A  pair  of  con¬ 
tacts  on  a  relay  that  close  when  the  relay 
is  energized. 

normal  orientation  —  Although  most 
OCRs  (optical  character  readers)  can  be 
programmed,  and  do  thus  accept  a  wide 
variety  of  character  styles  and  even  od¬ 
dities,  they  must  be  normally  oriented 
to  direct  the  reader  to  perform  the  scan 
across  the  width  of  tne  source  docu¬ 
ment.  The  line  elements  of  the  source 
document  appear  in  parallel  with  this 
edge. 

normativo  tosfing  —  Standards  of  per¬ 
formance  that  are  established  for  the 
testing  of  both  quantitative  and  qualita¬ 
tive  system  performance. 

NOR  operation  —  Same  as  gate,  NOR. 

NOR  operotor  —  Same  as  gate,  NOR. 

NOT  —  A  logical  operator  having  the 
property  that  if  P  is  a  statement,  then 
the  NOT  of  P  is  true  if  P  is  false,  and 
false  if  P  is  true. 

NOT-AND  element  —  Same  as  gate,  NAND. 
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NOT-AND  gat«  —  Same  as  gate,  NAND. 

NOT-AND  operation  —  Same  as  gale, 
NAND. 

nototion  —  1 .  The  act,  process,  or  method 
of  representing  facts  or  quantities  by  a 
system  or  set  of  marks,  signs,  figures,  or 
characters .  2.  A  system  of  such  symbols 
or  abbreviations  used  to  express  techni¬ 
cal  facts  or  quantities,  e.g.,  as  mathe¬ 
matical  notation.  3.  An  annotation  or 
note. 

nototion,  bote --An  annotation  consist¬ 
ing  of  a  decimal  number,  in  paren¬ 
theses,  written  as  a  subscript  suffix  to  a 
number,  its  decimal  value  indicating  the 
radix  of  the  number;  e.g.,  I  Im  indicates 
the  number  11  is  in  the  radix  of  two, 

1  indicates  the  number  11  is  in  the 
radix  of  eight.  A  number  written  with¬ 
out  its  radix  notation  is  assumed  to  be  in 
the  radix  of  ten. 

notation,  binary  —  See  number,  binary. 

NOT-both  goto  —  Same  as  gate,  NAND. 

NOT-BOTH  oporotion  —  Same  as  gate, 
NAND. 

NOT  circuit  —  Same  as  gate,  NOT. 

NOT  olomont  —  Same  as  gate,  NOT. 

NOT  goto  —  See  gate,  NOT. 

NOT-IF-THEN  oporotion  —  Same  as  gate, 
NAND. 

NOT  oporotion  —  A  Boolean  operation  on 
one  operand  in  which  the  result  has  the 
alternative  value  of  the  operand,  i.e.,  if 
the  two  possible  states  of  the  operand 
are  represented  by  a  zero  or  a  one,  the 
corresponding  results  are  one  or  a  zero. 
Same  as  negation,  Boolean  complemen¬ 
tation,  or  inversion. 

NOT  oporotor  —  Same  as  gate,  NOT. 

N-plut-ono-oddrotf  instruction  —  See  in¬ 
struction  format,  N  plus  one  address. 

N-tupIo  —  A  collection  of  N  elements, 
usually  ordered,  e.g.,  xl,  x2.  .  .  . 

nuclous  —  A  part  of  an  operating  system 
which  resides  in  main  memory  or  stor¬ 
age.  Control  routines  are  grouped  in 
the  resident  nucleus,  and  the  balance  of 
the  operating  system  (OS)  is  relegated 
to  auxiliary  storage  devices  as  disks, 
drums,  and  sometimes  tapes.  The  nu¬ 
cleus  loads  parts  of  the  nonresident  rou¬ 
tines  into  storage  as  programmed  and 
as  required. 

null  —  1 .  An  absence  of  information,  as 
contrasted  with  zero  or  blank  for  the 
presence  of  no  information.  2.  Zero.  3. 
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Pertaining  to  no  deflection  from  a  cen¬ 
ter  or  end  position. 

null  cycle  —  The  time  necessary  to  cycle 
through  a  program  without  introducing 
data.  This  establishes  the  lower  bound 
for  program  processing  time, 
null  goto  —  See  gate,  null, 
null  string  —  An  empty  string, 
number  —  1 .  A  figure  or  word,  or  group  of 
figures  or  words,  representing  graph¬ 
ically  an  arithmetical  sum;  a  numeral,  as 
the  number  45.  (Clarified  by  number 
systems.)  2.  A  numeral  by  which  a  thing 
is  designated  in  a  series,  as  a  pulse  num¬ 
ber.  3.  A  single  member  of  a  series 
designated  by  consecutive  numerals,  as 
a  part  number.  4.  A  character,  or  a 
group  of  characters,  uniquely  identify¬ 
ing  or  describing  an  article,  process, 
condition,  document,  or  class,  as  a 
6SN7  tube.  5.  To  count;  enumerate.  6. 
To  distinguish  by  a  number, 
numbor,  ABA  —  A  coding  number  as¬ 
signed  to  banks  by  the  American  Bank¬ 
ers  Association  to  assist  in  check  clear¬ 
ing. 

numbor,  bofo  —  The  quantity  of  charac¬ 
ters  for  use  in  each  of  the  digital  posi¬ 
tions  of  a  numbering  system.  In  the 
more  common  numbering  systems  the 
characters  are  some  or  all  of  the  Arabic 
numerals  as  follows: 

System  Name  Characters  Radix 

BINARY  (0,1)  2 

OCTAL  (0,1, 2, 3, 4, 5, 6, 7)  8 

DECIMAL  (0,1, 2, 3,4, 5,6,7, 8, 9)  10 

Unless  otherwise  indicated,  the  radix  of 
any  number  is  assumed  to  be  1().  For 
positive  identification  of  a  radix  10 
number,  the  radix  is  written  in  paren¬ 
theses  as  a  subscript  to  the  expressed 
number,  i.e.,  126(io).  The  radix  of  any 
nondecimal  number  is  expressed  in  sim¬ 
ilar  fashion,  e.g.,  1 1(2)  and  5(8). 
numbor,  blnory  —  A  number,  usually  con¬ 
sisting  of  more  than  one  figure,  repre¬ 
senting  a  sum,  in  which  the  individual 
quantity  represented  by  each  figure  is 
based  on  a  radix  of  two.  The  figures 
used  are  0  and  1. 

numbor,  binory-codod  docimol-— A  num¬ 
ber  usually  consisting  of  successive 
groups  of  figures,  in  wnich  each  group 
of  four  figures  is  a  binary  number  that 
represents  but  does  not  necessarily 
equal  arithmetically  a  particular  digit  in 
an  associated  decimal  number;  e.g.,  if 


number,  biquinary 


number  generator 


the  three  rightmost  figures  of  a  decimal 
number  are  362,  the  three  rightmost 
figure  groups  of  the  binary  coded  deci¬ 
mal  number  are  0011  01 10  0010. 

number,  biquinary  —  A  number  consisting 
of  a  pair  of  digits  representing  a  sum,  in 
which  the  left  digit  is  based  on  the  radix 
two,  and  the  right  digit  is  based  on  the 
radix  five.  The  figures  0  or  1  (a  1  repre¬ 
sents  5)  are  used  for  the  left  digit,  and 
0,  1 , 2,  3  or  4  are  used  for  the  right  digit. 
Example,  13  (5  +  3)  is  the  decimal  digit 
8.  The  left  digit  of  each  pair  of  digits  has 
a  weight  of  0  or  5. 

numbar,  biquinary-coded  decimal  —  A 

number  usually  consisting  of  successive 
airs  of  digits,  in  which  each  pair  is  a 
iquinary  number;  e.g.,  if  the  digits  of  a 
decimal  number  are  3671,  the  biqui¬ 
nary-coded  decimal  number  would  be 
03  11  12  01.  The  left  digit  of  each  pair 
of  digits  has  a  weight  of  0  or  5. 

number,  call  —  1 .  A  group  of  characters 
identifying  a  subroutine  and  containing: 
(a)  information  concerning  parameters 
to  be  inserted  in  the  subroutine,  (b)  in¬ 
formation  to  be  used  in  generating  the 
subroutine,  or  (c)  information  related  to 
the  operands.  2.  A  call  word  if  the  quan¬ 
tity  of  characters  in  the  call  number  is 
equal  to  the  length  of  a  computer  word. 

number,  check  —  A  number  composed  of 
one  or  more  digits  and  used  to  detect 
equipment  maliunctions  in  data-trans- 
fer  operations.  If  a  check  number  con¬ 
sists  of  only  one  digit,  it  is  synonymous 
with  check  digit.  (Related  to  digit, 
check.) 

number,  ceded  decimal  —  A  number  con¬ 
sisting  of  successive  characters  or  a 
group  of  characters  in  which  each  char¬ 
acter  or  group  of  characters  usually 
represents  a  specific  figure  in  an  as¬ 
sociated  decimal  number;  e.g.,  if  the 
figures  of  a  decimal  number  are  45,  the 
coded  decimal  number  might  be  repre¬ 
sented  as  GQ,  or  LIZZ,  or  0100  0101. 

numbar  complamants,  octal  —  See  octal 
number  complements. 

numbor  control  —  This  is  the  quantity  of  a 
number  (value)  which  must  be  the  result 
of  a  process  or  problem  in  order  to 
prove  the  accuracy. 

numbor  control,  toriol  —  The  control  of 
messages  by  assigning  a  number  at  the 
time  of  origination  and  adding  addi¬ 
tional  numbers  as  the  message  passes 
through  specific  points. 


numbor,  docimol^ — A  number,  usually  of 
more  than  one  figure,  representing  a 
sum,  in  which  the  quantity  represented 
by  each  figure  is  based  on  the  radix  of 
ten.  The  figures  used  are  0,  1,2,  3,  4,  5, 
6,  7,  8,  and  9. 

numbor,  dosignotion  —  Used  in  truth  ta¬ 
bles,  which  are  representations  of  all 
possible  combinations  of  binary  states 
of  a  set  of  variables.  A  designation  nu¬ 
meral  thus  is  the  set  of  digits  which 
represents  a  particular  Boolean  expres¬ 
sion  as  a  line  or  a  column  in  such  a  table. 

numbor,  doublo-longth  —  A  specific  nu¬ 
meral  which  contains  twice  as  many  di¬ 
gits  as  ordinary  numerals  in  particular 
computers  and  ones  which  usually  re¬ 
quire  two  registers  or  storage  locations. 
Such  numerals  are  most  often  used  for 
double-precision  computing. 

numbor,  doublo-procision  —  See  double¬ 
precision  number. 

numbor,  duodocimal  —  A  number,  consist¬ 
ing  of  successive  characters,  represent¬ 
ing  a  sum  in  which  the  individual  quan¬ 
tity  represented  by  each  character  is 
based  on  a  radix  of  twelve.  The  charac¬ 
ters  used  are  0,  1,2,  3,  4,  5,  6,  7,  8,  9, 
T(for  ten),  and  E(for  eleven).  (Related 
to  number  systems.) 

numbor,  Fibonacci — ^A  numeral  which  is 
part  of  a  unique  set  for  a  highly  specific 
search  method. 

numbor,  floating-point  —  In  many  cases, 
the  solution  of  a  problem  requires  val¬ 
ues  of  numbers  that  are  either  too  large 
or  too  small  to  be  expressed  by  the  com¬ 
puter.  The  physical  size  of  the  number 
can  be  reduced  by  “scaling”  or  shifting 
the  number  to  the  right  or  left  a  prede¬ 
termined  number  ol  places  so  that  the 
most  significant  bits  of  the  number  may 
be  used.  For  instance,  the  decimal  num¬ 
ber  6510  may  be  expressed  as  0.651  X 
107,0.0651  X  108,0.00651  X  lO®,  etc. 
The  exponent  of  the  number-system 
base  is  tne  scale  factor  or  the  number  of 
places  the  number  is  shifted.  Some  sys¬ 
tems  are  fixed-point  arithmetic,  and 
there  is  no  automatic  hardware  feature 
for  handling  the  scaling  factor  or  expo¬ 
nent.  The  programmer  is  responsible 
for  remembering  the  scale  factors.  Also, 
the  possibility  of  an  overflow  during  in¬ 
termediate  operations  must  be  consid¬ 
ered. 

number  generator  —  A  set  of  manual  con¬ 
trols  on  which  a  computer  operator  can 
set  a  word  for  input. 
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number  g«ii«rcitor,  random 

numbor  gonorotor,  random  ~  5^^  genera¬ 
tor,  random-number. 

numbor,  hoxadocimal  —  A  specific  numer¬ 
ation  system  which  uses  the  radix  16; 
i.e.,  16  symbols  are  used,  0  through  9 
plus  the  characters  A,  B,  C,  D,  E,  and  F 
for  digits  beyond  9.  Each  hexadecimal 
digit  thus  can  be  represented  by  a  group 
of  four  binary  digits,  which  is  called  a 
tetrad. 

numbor,  idontification  The  number 
from  0000000  to  9999999,  assigned  to 
input  data. 

numbor,  installotion-topo  —  A  number 
permanently  assigned  to  a  plastic  or 
metal  spool  to  identify  a  particular  roll 
of  magnetic  tape. 

numbor,  loglcol  —  The  number  assigned 
to  a  peripheral  unit  during  autoload  or 
system  generation  time.  This  number 
can  be  altered  whenever  convenient,  in 
contrast  to  a  physical  unit  number. 

numbor,  mixod-baso  —  A  number  consist¬ 
ing  of  two  or  more  characters  represent¬ 
ing  a  sum,  in  which  the  quantity  repre¬ 
sented  by  each  character  is  based  on  a 
different  radix. 

numbor,  mixod-rodix  —  Same  as  number, 
mixed  base. 

numbor,  multiplo-longth  —  A  number  hav¬ 
ing  two,  three,  or  more  times  as  many 
figures  as  are  normally  handled  in  a  par¬ 
ticular  device. 

numbor,  octal  —  A  number  of  one  or  more 
figures  representing  a  sum,  in  which  the 
quantity  represented  by  each  fi^re  is 
based  on  a  radix  of  eight.  The  figures 
used  are  0,  1,  2,  3,  4,  5,  6,  and  7. 
(Clarified  by  octal.) 

numbor,  oporotion  —  1 .  A  number  desig¬ 
nating  the  position  of  an  operation  or  its 
equivalent  subroutine  in  the  sequence 
of  operations  comprising  a  routine.  2.  A 
number,  stated  in  symbolic  code,  identi¬ 
fying  each  step  in  a  program. 

numbor,  polyvalont  —  A  number,  consist¬ 
ing  of  several  figures,  used  for  descrip¬ 
tion,  wherein  each  figure  represents  one 
of  the  characteristics  being  described. 

numbor,  positional  —  A  method  for  ex- 
ressing  a  quantity  using  two  or  more 
gures,  wherein  the  successive  right  to 
Im  figures  are  to  be  interpreted  as  co¬ 
efficients  of  ascending  integer  powers  of 
the  radix. 

numbor,  radix  —  Same  as  number,  base. 
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numbor,  symbolic 

numbor,  random  —  See  random  number. 

numbor  rongo  —  The  span  or  dimension 
or  range  of  values  which  a  number  (vari¬ 
able)  can  assume,  and  usually  exprpsed 
within  beginning  and  ending  limits  or 
using  N,  if  such  limits  are  unknown. 

numbor,  rood-around  —  The  number  of 
times  a  specific  spot,  digit,  or  location  in 
electrostatic  storage  may  be  consulted 
before  spillover  will  cause  a  loss  of  in¬ 
formation  stored  in  surrounding  spots. 
The  surrounding  information  must  be 
restored  before  the  loss  occurs. 

numbor,  rool  —  An  element  of  a  set  of  all 
positive  and  negative  numbers,  includ¬ 
ing  all  types,  integers,  zeros,  mixed,  ra¬ 
tional,  irrational,  etc.,  but  not  imaginary 
or  complex. 

numbor,  rool  —  A  sequence  number  that 
identifies  a  particular  reel  in  a  series  of 
reels  that  make  up  a  file. 

numbor  roprotontotion  tyttom  —  See  nu¬ 
meration  system. 

numbor,  soction  —  A  sequence  number 
that  identifies  a  particular  section  in  a 
series  of  sections  that  make  up  a  file. 

numbor,  solf-chocking  —  A  number,  with  a 
suffix  figure  related  to  the  figure(s)  of 
the  number,  used  to  check  the  number 
after  it  has  been  transferred  from  one 
medium  or  device  to  another.  (Related 
to  check  bit,  modulo-N  check,  and  er¬ 
ror-detecting  code.) 

numbor,  toptinory  —  A  number,  usually  of 
more  than  one  figure,  representing  a 
sum  in  which  the  quantity  represented 
by  each  figure  is  based  on  a  radix  of 
seven.  The  figures  used  are  0,  1,2,  3,  4, 
5,  and  6. 

numbor,  iorial  —  Numerals  usually  at¬ 
tached  to  a  device,  machine,  item,  or  a 
sequence  or  position  of  an  item  relative 
to  other  items,  i.e.,  numbers  represent¬ 
ing  a  label  or  identifier. 

numbor,  toxodocimal  —  A  number,  usually 
of  more  than  one  figure,  representing  a 
sum,  in  which  the  quantity  represented 
by  each  figure  is  based  on  a  radix  of 
sixteen.  (Synonymous  with  hexadecimal 
number.) 

numbor,  statomonf  —  See  statement  num¬ 
ber. 

numbor,  symbolic  —  A  numeral  used  in 
writing  routines  for  referring  to  a  spe¬ 
cific  storage  location;  such  numerals  are 
con  verted  to  actual  storage  addresses  in 
the  final  assembling  of  the  program. 


number  tytttin 


numerical  tap# 


numbar  lystam  —  A  systematic  method  for 
representing  numerical  quantities  in 
which  any  quanti^  is  represented  as  the 
sequence  of  coefficients  of  the  succes¬ 
sive  powers  of  a  particular  base  with  an 
appropriate  point.  Each  succeeding  co¬ 
efficient  from  right  to  left  is  associated 
with  and  usually  multiplies  the  next 
higher  power  of  the  base.  The  first  co¬ 
efficient  to  the  left  of  the  point  is  as¬ 
sociated  with  the  zero  power  of  the 
base.  For  example,  in  decimal  notation, 
371.426  represents  (3  X  10*)  -H  (7  X 
101)  (1  X  100)  ^  (4  X  10-1)  +  (2  X 

10"2)  +  (6  X  lO"*).  The  following  are 
names  of  the  number  systems  with  bases 
2  through  20:  2,  binary;  3,  ternary;  4, 
quaternary;  5,  Quinary;  6,  senary;  7 
septenary;  8,  octal,  or  octonary;  9,  nove- 
nary;  10,  decimal;  11,  undecimal;  12, 
duodecimal;  13,  terdenary;  14,  qua- 
terdenary;  15,  quindenary;  16,  sexadeci¬ 
mal,  or  hexadecimal;  17,  septendecimal; 
18,  octodenary;  19,  novemdenary;  20, 
vicenary.  Also  32,  duosexadecimal,  or 
duotricmary;  and  60,  sexagenary.  The 
binary,  octal,  decimal,  and  sexadecimal 
systems  are  widely  used  in  computers. 
(Synonymous  with  duodecimal  number 
and  binary-number  system;  related  to 
ositional  representation;  and  clarified 
y  octal  and  binary  digit.) 
number  tytfam,  binory  —  See  number,  bi¬ 
nary. 

number,  utar  —  The  unique  number  as¬ 
signed  to  each  user  of  a  time-shared  ^s-. 
tern  enabling  him  to  identify  himself  to 
the  system  when  he  communicates  with 
it  through  a  remote  terminal.  (Synony¬ 
mous  with  identification  number.) 
numarol  —  A  digit  or  digits  normally  used 
to  represent  a  number, 
numaral,  binory  —  Same  as  number,  bi¬ 
nary. 

numarol,  dacimol  ^  Same  as  number,  deci¬ 
mal. 

numorol,  datignofion  —  Used  in  truth  ta¬ 
bles  which  are  representations  of  all 
possible  combinations  of  binary  states 
of  a  set  of  variables.  A  designation  nu¬ 
meral  thus  is  the  set  of  digits  which 
represents  a  particular  Boolean  expres¬ 
sion  as  a  line  or  a  column  in  such  a  table. 
nuRiorol,  doubl#-l«ngth  —  See  number, 
double-length. 

nuRiorol,  duodacimol  —  Same  as  number, 
duodecimal. 

nuRiarol,  haxodacimal  —  Same  as  number, 
hexadecimal. 


numarolixotion  —  The  use  of  digits  to  rep¬ 
resent  alphabetic  data, 
nymarol,  multiplo-longth  —  Numeral  rep¬ 
resentation  of  quantities  of  items  which 
have  two,  three, ...  limes  as  many  digits 
as  the  numeric  words  usually  encoun¬ 
tered.  Such  numerals  require  two  or 
more  registers  or  storage  locations  to 
achieve  higher  precision  calculations, 
numarol,  octol  ~  Same  as  number,  octal, 
numaral,  salf-chacking  —  A  unique  and 
very  specific  numeral  containing  check 
digits  for  even-  or  odd-parity  checking, 
i.e.,  a  six-bit  numeral  may  have  a  sev¬ 
enth  bit  serving  as  an  odd-parity,  in 
which  the  total  number  of  ones  in  the 
numeral  must  always  be  odd. 
numarol,  taxadacimal  —  Same  as  number, 
hexadecimal. 

numaration  tyttam  —  A  system  for  the 
representation  of  numbers,  e.g.,  the 
decimal  system,  the  roman  numeral  sys¬ 
tem,  the  binary  system, 
numaric  —  Composed  of  numerals;  the 
value  of  a  number  as  opposed  or  con¬ 
trasted  to  character  representation, 
numaricol  analysis  —  The  study  of  meth¬ 
ods  of  obtaining  useful  quantitative  so¬ 
lutions  to  problems  that  have  been  ex¬ 
pressed  mathematically,  including  the 
study  of  the  errors  and  bounds  on  er¬ 
rors  in  obtaining  such  solutions, 
numaricai  coda  —  A  restrictive  type  of 
code  which  has  a  character  set  consist¬ 
ing  of  digits  only. 

numaricol  control  —  See  APT  (Automati¬ 
cally  Programmed  Tools), 
numaricol  control,  diroct  (DNC)  —  A  sys¬ 
tem  connecting  a  set  of  numerically  con¬ 
trolled  machines  to  a  common  memory 
for  part  program  or  machine  program 
storage,  with  provision  for  on-demand 
distribution  of  data  for  the  machines. 
Direct  numerical  control  systems  typi¬ 
cally  have  additional  provisions  for  col¬ 
lection,  display  or  editing  of  part  pro¬ 
grams,  operator  instructions,  or  data 
related  to  the  numerical  control  pro¬ 
cess. 

numarically  controllad  machina  tools  — 

See  APT. 

numaric-olphobatic  —  Same  as  alphabetic- 
numeric. 

numaricol  tapa^ — A  punched  paper  or 
plastic  tape  used  to  feed  digital  instruc¬ 
tions  to  a  numerical  contren  (N/C)  ma¬ 
chine. 
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nunittrical  word 


OCR  wand 


numerical  word  —  See  word,  numerical. 

numeric  character  —  An  allowable  digit  in 
a  computer  system  of  representing 
numbers. 

numeric  code  —  A  system  of  numerical  ab¬ 
breviations  used  in  the  preparation  of 
information  for  input  into  a  machine, 
i.e.,  all  information  is  reduced  to  nu¬ 
merical  quantities. 

numeric  coding  —  Coding  that  uses  only 


digits  to  represent  data  and  instruc¬ 
tions. 

numeric  control  —  That  field  of  computer 
activity  which  centers  around  the  con¬ 
trol  of  machine  tools  by  mechanical  de¬ 
vices;  e.g.,  a  computer  can  control  as¬ 
sembly-line  tools  for  machining, 
numeric  data  code  —  See  code,  numeric, 
numeric  key  punch  —  A  key  punch  that 
processes  only  numeric  data. 

N-way  switch  —  See  switch,  programmed. 


O 


obfect  code  —  The  code  produced  by  a 
compiler  or  special  assembler  which  can 
be  executed  on  the  target  computer, 
objective  function — ^The  function  of  the 
independent  variables  whose  maximum 
or  minimum  is  sought  in  an  optimiza¬ 
tion  problem. 

object  language  —  1 .  The  machine  lan¬ 
guage  developed  by  the  compiler  from 
tne  source  language;  the  machine  lan¬ 
guage  is  directly  comprehensible  to  the 
computer  without  further  refinement  or 
definition  by  interpreters,  assemblers, 
or  compilers.  2.  A  result  of  transforming 
or  translating  a  source  language  by  any 
of  the  many  devices  or  procedures, 
object-languago  program  —  See  object 
routine. 

object  machine  —  The  computer  on  which 
the  object  program  is  to  be  executed, 
object  phase  —  An  occasion  on  which  the 
target  program  is  run  is  often  called  run 
phase,  target  phase,  or  object  phase. 
Most  often  this  terminology  is  used 
when  compiling  has  taken  place, 
object  program  —  The  binary  form  of  a 
source  program  produced  by  an  assem¬ 
bler  or  a  compiler.  The  object  program 
(the  final  translation)  is  composed  of 
machine-word  or  machine-coded  in¬ 
structions  that  the  specific  computer 
can  execute. 

object  program  library  —  See  library,  pro¬ 
gram. 

object-program  preparation  —  Conver¬ 
sion  of  programs  from  one  of  several 
easy-to-use  source  languages,  or  from 
certain  competitive  system  languages, 
to  a  specific  machine  code. 
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object  routine  —  The  machine-language 
routine  that  is  the  output  after  transla¬ 
tion  from  the  source  language. 

object  time  —  The  time  at  which  an  object 
program  is  executed,  as  opposed  to  the 
time  at  which  a  source  program  is  tran¬ 
slated  into  machine  language  to  create 
an  object  program. 

occurs  —  In  COBOL,  describes  a  se¬ 
quence  of  data  items  of  the  same  for¬ 
mat.  Subscripting  is  used  to  refer  or 
designate  a  particular  item  in  a  proce¬ 
dure  statement. 

OCR  —  Abbreviation  for  Optical  Charac¬ 
ter  Recognition.  Recognition  by  ma¬ 
chines  of  printed  or  written  characters 
based  on  irmuts  from  photoelectric 
transducers.  Contrast  with  MICR. 

OCR-A  code  —  A  major  type  of  magnetic 
character  “language.”  This  is  a  special 
type  font  that  is  both  human  and  ma¬ 
chine  readable.  It  has  been  adopted  by 
the  National  Retail  Merchants  Associa¬ 
tion  as  the  standard  for  marking  mer¬ 
chandise  sold  in  department  stores  and 
other  general  retail  outlets. 

OCR  applications,  business  —  Uses  such  as 
scanning  for  credit  authorization,  bank¬ 
ing,  postal  uses,  government  health 
care,  retailing  transactions,  word  proc¬ 
essing,  and  others. 

OCR,  common  language  —  See  language, 
common  (OCR). 

OCR  wand  —  A  typical  device  provides  au¬ 
tomatic  reading  that  can  be  employed 
on  irregular-sized  documents  or  pages. 
The  wand  scans  any  sized  document  at 
the  rate  of  100  characters  per  second 
which  is  comparable  to  the  production 


OCR  wand  raadars 


off-lina  oparation 


of  20  key  operators.  When  operating  at 
a  crt  or  otner  display  station,  any  data 
read  with  the  wand  can  be  displayed 
facilitating  key  correction. 

OCR  wand  raadars  —  Various  types  of 
OCR  wand  readers  are  connected  di¬ 
rectly  to  terminals,  computers,  and 
other  data  processing  eouipment.  They 
are  designed  to  optically  lift  human- 
readable  source  data  from  a  document 
and  transmit  the  information  directly  to 
the  host  device.  Typical  applications  are 
reading  financial  transaction  documents 
including  utility  bills,  purchase  orders, 
charge  slips,  claim  reports,  remittance 
forms,  ana  order  entry  documents.  Sev¬ 
eral  types  read  OCR-A  type  font  estab¬ 
lished  by  the  National  Retail  Merchants 
Association,  and  OCR-B,  a  type  font 
used  widely  in  Europe, 
octal  —  Pertaining  to  eight;  usually  de¬ 
scribing  a  number  system  of  base  or 
radix  eight;  e.g.,  in  octal  notation,  octal 
214  is  2  times  64,  plus  1  times  8,  plus  4 
times  1,  and  equals  decimal  140.  Octal 
2 14  in  binary-coded  octal  is  represented 
as  010,001,  100;  octal  214,  as  a  straight 
binary  number  is  written  100011 00. 
Note  that  binair-coded  octal  and 
straight  binary  differ  only  in  the  use  of 
commas;  in  the  example  shown,  the  left 
hand  zero  in  the  straight  binary  is 
dropped.  (Clarified  by  octal  number.) 
octal,  blnary-codad  —  A  coding  system  in 
which  binary  numbers  are  used  to  rep¬ 
resent  the  octal  digits  of  an  octal  num-» 
ber. 

octal  digit  —  The  symbol  0,  1,2,  3, 4,  5,  6, 
or  7  used  as  a  digit  in  the  system  of 
notation  that  uses  8  as  the  base  or  radix. 
(Clarified  by  number  systems.) 
octal  notation  —  See  octal  number, 
octal  numbar  —  A  number  of  one  or  more 
figures,  representing  a  sum  in  which  the 
quantity  represented  by  each  figure  is 
based  on  a  radix  of  eight.  The  figures 
used  are  0,  1,2,  3,  4,  5,  6,  and  7.  (Cla¬ 
rified  by  octal.) 

octal  numbar  complamants  —  Octal  nota¬ 
tion  is  used  in  source  language  and  pro¬ 
gram  testing  diagnostic  printouts.  The 
octal  or'  base  8  number  ^stem  ex- 
resses  values  as  multiples  of  powers  of 
.  Octal  notation  is  a  fixed-length  sys¬ 
tem  of  binary  notation.  The  binary 
number  is  interpreted  octally  by  group¬ 
ing  the  bits  into  bytes  of  three,  starting 
from  the  right,  and  interpreting  each 
byte  into  its  octal  equivalent.  Within 


each  byte  the  bit  positions  are  weighted 
with  the  value  ot  4,  2,  and  1,  or  2^,  2^ 
and  2®.  If,  after  grouping  the  bits  in  the 
fashion  described,  the  most  significant 
byte  contains  less  than  three  bits,  as 
many  binary  zeros  are  implied  to  the  left 
as  are  required  to  bring  the  numbers  of 
bits  in  that  group  to  three.  For  example, 
the  binary  number  10011101101  is  in¬ 
terpreted  octally  as  follows: 

(0)10  on  101  101 

2  3  5  5 

octal  numbar  sytfam  —  A  number  system 
which  expresses  values  as  multiples  of 
owers  oi  eight.  (Clarified  by  octal  num- 
er  complements  and  octal  number.) 
octal  numoral  —  Same  as  octal  number, 
octot  —  A  sequence  of  eight  binary  digits 
operated  on  or  considered  as  a  unit  and 
usually  concerned  with  an  8-bit  byte, 
i.e.,  representing  one  character  or  two 
numerals. 

octonary  —  Pertaining  to  the  number  rep¬ 
resentation  system  with  a  base  of  eight, 
odd-ovon  chock  —  See  check  digit,  parity, 
oarttad  (vidao-tapa)  —  A  measure  of 
video-tape  performance  such  that  the 
higher  the  oersted  rating,  the  higher  the 
signal  level  from  the  tape.  Most  ferric 
tapes  today  are  in  the  range  of  300  oer¬ 
steds,  and  most  chromium  tapes  oper¬ 
ate  at  about  500  oersteds. 
ofRca,  cantral  —  A  common  facility  that 
performs  the  necessary  circuit-switch¬ 
ing  functions  required  in  the  operation 
of  communication  networks, 
off-lina  —  Descriptive  of  a  system  and  of 
the  peripheral  eouipment  or  devices  in 
a  system  in  whicn  tne  operation  of  pe- 
ripneral  equipment  is  not  under  the 
control  of  the  central  processing  unit. 
(Clarified  by  off-line  equipment.) 
off-lina  aquipmant  —  The  peripheral 
equipment  or  devices  not  in  direct  com¬ 
munication  with  the  central  processing 
unit  of  a  computer.  (Synonymous  with 
auxiliary  equipment.) 
off-lina  moda  —  A  way  of  computer  opera¬ 
tion;  it  means  that  the  devices  are  not 
hooked  up  together.  Perhaps  the  prin¬ 
ter  is  printing  the  payroll  checks,  while 
the  computer  is  solving  a  completely 
unrelated  mathematical  problem.  Both 
are  independent  operations, 
off-lina  oparation  —  Same  as  off-line  proc¬ 
essing. 
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off-line  or  indirect  system  —  A  remote  sys¬ 
tem  in  which  a  mechanical,  electronic, 
or  thermal  sensing  device  is  used  for 
input  and  a  mechanical,  electronic,  or 
thermal  controlling  device  is  used  for 
output,  but  none  of  these  is  directly 
connected  to  the  computer.  If  there  is 
no  human  action  required  in  the  com¬ 
munications  linkage,  the  system  is  a  di¬ 
rect  or  on-line  system  when  units  are 
connected  to  a  computer. 

off-lino  output  —  See  output,  off-line. 

off-lino  procossing  —  Processing  not  di¬ 
rectly  associated  with  or  required  for 
main  program  or  real-time  communica¬ 
tion  and  control.  In  an  off-line  mode, 
human  intervention  and  control  is  re¬ 
quired  between  data  entry  and  ultimate 
processing. 

off-lino  storogo  —  Storage  not  under  con¬ 
trol  of  the  central  processing  unit. 

off-lino  unit  —  Input/output  device  or 
auxiliary  eauipment  not  under  direct 
control  of  tne  central  processing  unit. 

off-lino  working  —  Same  as  off-line  opera¬ 
tion. 

off  promiso  —  Standby  equipment,  usually 
a  back-up  or  duplicated  set  of  computer 
equipment  at  another  location.  Availa¬ 
ble  for  performance  of  operations 
under  circumstances  where  the  failure 
of  the  prime  equipment  is  acute  as  re¬ 
gards  tne  time  sensitivity  of  the  opera¬ 
tion  being  completed. 

offtot  —  An  unintentional  transfer  of  ink 
to  spoil  readability  of  a  document,  such 
as  from  two  freshly  printed  sheets  with 
the  back  of  one  document  smearing  the 
face  of  the  other. 

off-the-f hulf  —  1 .  Pertaining  to  produc¬ 
tion  items  that  are  available  from  cur¬ 
rent  stock  and  need  not  be  either  newly 
purchased  or  immediately  manufac¬ 
tured.  2.  Pertaining  to  computer  soft¬ 
ware  or  equipment  that  can  be  used  by 
customers  with  little  or  no  adaptation, 
thereby  saving  them  from  the  time  and 
expense  of  developing  their  own  soft¬ 
ware  or  equipment. 

on-board  rogulotion  —  The  practice  of 
placing  small  voltage  regulators  on  each 
circuit  board  in  a  system  rather  than 
having  one  large  power  supply  for  the 
entire  system.  Advantage^lnclude  the 
ability  to  expand  the  system  gradually, 
the  isolation  of  electrically  noisy  cir¬ 
cuits,  and  no  noise  pickup  on  the  power 
supply  wiring.  The  disadvantages  in- 
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elude  the  necessity  for  a  large  number 
of  voltage  regulators  and  the  placing  of 
heat  sources  on  the  cards. 

on  coll,  load  —  See  load  on  call. 

on-chip  control  logic  —  Logic  contained  on 
the  microprocessor  chip  that  decodes 
instructions  and  coordinates  instruction 
execution  with  memory  and  i/o  opera¬ 
tions  which  are  managed  by  the  system 
controller. 

ono-addrott  —  Single  address;  a  system  of 
machine  instruction  such  that  each  com¬ 
plete  instruction  explicitly  describes 
one  operation  and  one  storage  location. 

one-addratf  instruction  — An  instruction 
consisting  of  an  operation  and  exactly 
one  address.  The  instruction  code  of  a 
single  address  computer  may  include 
both  zero  and  multiaddress  instructions 
as  special  cases. 

one-ahoad  addrossing  —  Same  as  address¬ 
ing,  repetitive. 

ono-for-ono  —  A  phrase  often  associated 
with  an  assembly  routine  where  one 
source-language  instruction  is  con¬ 
verted  to  one  machine-language  in¬ 
struction. 

one-for-ono  translation  —  The  specific 
process  in  which  each  programming  in¬ 
struction  is  equal  to  one  machine  lan¬ 
guage  instruction. 

one  goto  —  Same  as  gate,  OR. 

ono-lovol  address  —  Same  as  direct  ad¬ 
dress. 

ono-lovol  code  —  A  code  using  absolute 
addresses  and  absolute  operation 
codes;  i.e.,  a  code  that  indicates  the 
exact  location  where  the  referenced 
operand  is  to  be  found  or  stored.  (Syn¬ 
onymous  with  specific  code  and  related 
to  address,  absolute.) 

ona-lavel  subroutine  —  A  program  or  sub¬ 
routine  which  cannot  use  either  subrou¬ 
tines  or  itself  during  its  execution,  i.e., 
a  closed  subroutine. 

one  output  —  The  voltage  response  ob¬ 
tained  from  magnetic  core  in  a  “1” 
stage  by  reading  or  resetting  process. 

one  output  signal  —  The  output  of  a  mag¬ 
netic  cell  in  the  one  conaition  when  a 
read  pulse  is  supplied. 

one-plus-one  address  —  An  instruction 
system  having  the  property  that  each 
complete  instruction  includes  an  opera¬ 
tion  and  two  addresses;  one  address  for 
the  location  of  a  register  in  the  storage 
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on-line  diagnostics 
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On-chip  control  logic 

containing  the  item  to  be  operated 
upon,  and  one  for  the  location  contain¬ 
ing  the  next  instruction. 

ono-plus-eno  address  instruction  —  An  in¬ 
struction  containing  two  or  four  ad¬ 
dresses  one  of  which  specifies  explicitly 
the  location  of  the  next  instruction  to  be 
executed.  It  is  usually  used  on  comput¬ 
ers  whose  storage  has  a  latency  factor, 
e.g.,  a  drum  computer. 

ones  complement  —  See  complement, 
ones. 

one-shot  operation  —  See  operation,  sin¬ 
gle-step. 

one-stop  oporotion  —  See  operation,  sin¬ 
gle-step. 

one-to-one  —  A  relation  between  individ¬ 
ual  members  of  one  set  and  individual 
members  of  another  set,  i.e.,  each  mem¬ 
ber  of  one  set  has  a  specific  relation  to 
one  member  of  the  other  set. 

one-to-one  assembler  —  See  assembler, 
one-to-one. 

one-to-one  translator  —  Same  as  assem¬ 
bler,  one-to-one. 

ono-to-portiol  select  retie  —  The  ratio  of  a 
1  output  to  a  partial  select  output. 


( 8-bit  microcomputer). 

on-line  —  Descriptive  of  a  system  and  pe¬ 
ripheral  equipment  or  devices  in  a  sys¬ 
tem  in  wnicn  the  operation  of  such 
equipment  is  under  control  of  the  cen¬ 
tral  processing  unit.  Information  re¬ 
flecting  current  activity  is  introduced 
into  the  data  processing  system  as  soon 
as  it  occurs.  It  is  directly  in  line  with  the 
main  flow  of  the  transaction  processing. 
(Clarified  by  on-line  equipment,  and 
synonymous  with  in-line  processing  and 
on-line  processing.) 

on-line,  control  file  —  See  file,  on-line  (cen¬ 
tral). 

on-line  data  procotting  —  See  on-line 
processing. 

on-line  dato  reduction  —  The  processing 
of  information  as  rapidly  as  the  informa¬ 
tion  is  received  by  the  computing  sys¬ 
tem  or  as  rapidly  as  it  is  generated  by 
the  source. 

on-line,  debug  —  Same  as  debug,  except 
the  computer  is  performing  on-line 
functions,  utilizing  another  routine 
which  has  previously  been  checked  out. 

on-line  diagnostics  —  The  running  of 
diagnostics  on  a  system  while  it  is  on¬ 
line  but  off-peak  to  save  time  and  to  take 
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corrective  action  without  closing  down 
the  system. 

on-line  equipment  —  Major  processing 
equipment  of  compatible  computer 
speed  that  is  directly  connected  to  the 
main  processing  unit. 

on-line  input  —  When  the  input  device 
transmits  data  directly  to,  and  under  the 
control  of,  the  control  processing  unit. 

on-line  matt  ttoroge  —  See  storage,  mass. 

on-line  mode  —  A  way  of  computer  opera¬ 
tion — means  that  ail  devices  are  hooked 
up  directly,  i.e.,  with  the  computer 
(CPU).  Although  the  devices  work  on 
different  phases  of  the  procedure,  all 
are  connected  in  some  way  and  usually 
depend  on  each  other  for  desired  re¬ 
sults. 

on-lino  oporation  —  See  on-line  process¬ 
ing. 

on-lino  or  diroct  tytfom  —  A  system  which 
has  four  principal  components^ — ^a  cen¬ 
tral  processor,  a  communications  link¬ 
age,  a  terminal  device,  and  a  user.  These 
components  interact  to  carry  out  a  task, 
but  if  there  is  no  human  action  required 
in  the  communications  linkage,  the  sys¬ 
tem  is  direct  or  on-line. 

on-lino  plottor  —  A  local  or  remote  digital 
incremental  plotter — in  either  online 
or  off-line  operation  with  a  digital  com¬ 
puter — ^provides  a  high  speed  plotting 
system  of  versatility  and  reliability.  For 
on-line  operation  with  medium-size 
computers,  a  small  adapter  unit  con¬ 
verts  the  computer  output  sisals  to  a 
form  suitable  for  driving  a  plotter.  No 
modification  to  the  basic  computer  cir¬ 
cuitry  is  required.  Adapters  are  availa¬ 
ble  for  all  standard  medium-scale  dimtal 
computers.  The  plotter  can  be  used  for 
off-line  operation  with  virtually  any  me¬ 
dium  or  large-scale  computer. 

on-lina  procatsing  —  The  operation  of  ter¬ 
minals,  files,  and  other  auxiliary  equip¬ 
ment  under  direct  and  absolute  control 
of  the  central  processor  to  eliminate  the 
need  for  human  intervention  at  any 
stage  between  initial  input  and  com¬ 
puter  output. 

on-llna  procatt  optimixatioii  —  An  impor¬ 
tant  part  of  process  control  is  the  Jod  of 
ensuring  operating  conditions  or  com¬ 
binations  of  conditions  for  optimum 
profit.  On-line  analog  computers  can  be 
used  to  adjust  one  or  more  process  con¬ 
ditions  to  compensate  for  uncontrolled 
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variations  so  that  operation  is  main¬ 
tained  at  the  optimum  level. 

on-lln«,  raal-tima  oparation  (OLRT)  — 
A  special  system  plan  and  operation  in 
which  the  input  data  to  the  system  are 
given  directly  from  the  measuring  de¬ 
vices,  and  tne  computer  results  are 
thereby  obtained  dunng  the  progress  of 
the  event.  For  instance,  the  data  that  are 
received  from  measurements  during  a 
run,  with  real-time  computation  of  de¬ 
pendent  variables  during  the  run,  ena¬ 
bles  the  computer  to  make  changes  in 
its  output. 

on-line  itorogo  —  Storage  under  direct 
control  of  the  central  processing  unit. 

on-lino  systom  —  1 .  A  system  where  the 
input  data  enters  the  computer  directly 
from  the  point  of  origin  and/or  in  which 
output  data  is  transmitted  directly  to 
where  it  is  used.  2.  A  system  which 
eliminates  the  need  for  human  interven¬ 
tion  between  source  recording  and  the 
ultimate  processing  by  a  computer. 

on-lino  lollor  tyttom  (bonk)  —  If  the  vol¬ 
ume  of  savings  account  and  mortgage 
loan  activity  warrants,  these  transac¬ 
tions  may  be  handled  in  real  time  by  the 
on-line  teller  system.  Teller  consoles  at 
each  window  at  each  office  may  be 
linked  to  the  computer  and  the  on-line 
central  file. 

“on-lino'*  tollor  iyttoms  —  On-line  teller 
systems  have  four  major  elements:  (1)  a 
large  random  access  memory  tied  di¬ 
rectly  to  the  computer,  used  to  store  ac¬ 
count  records  and  auxiliary  informa¬ 
tion;  (2)  teller  consoles,  for  keyboard 
entry  of  transaction  information  and 
computer-controlled  printing  of  replies 
to  passbooks,  tickets,  and  journals;  (3) 
data-communication  equipment  and 
telephone  lines,  linking  the  teller  con¬ 
soles  to  the  computer;  (4)  an  electronic 
computer  system  for  control  and  com¬ 
putation. 

on-lin«  unit  —  Input/output  device  or 
auxiliary  equipment  under  direct  con¬ 
trol  of  the  computer. 

an-lina  working  —  See  on-line  processing. 

onomostlcon  —  A  vocabulary  of  proper  or 
special  names,  e.g.,  a  list  of  titles,  chemi¬ 
cal  compounds,  companies,  executives, 
etc. 

on-promiso  stand  by  oquipmont  —  A  dupli¬ 
cate  set  of  computer  system  modules 
located  nearby,  available  for  perform¬ 
ance  of  operations  in  the  event  of  equip- 


on,  sign 

ment  failures  and  as  regards  time  sensi¬ 
tivity  functions  of  requirements, 
on,  sign  —  The  instruction  which  com¬ 
mences  communication  with  the  com¬ 
puter  system.  On  a  remote  terminal,  the 
user  can  generally  gain  access  to  the  sys¬ 
tem  by  typing  in  his  identification  num¬ 
ber  and  an  appropriate  password. 

OP  code  —  A  command,  usually  given  in 
machine  language. 

open  collector  —  A  type  of  output  struc¬ 
ture  found  in  certain  bipolar  logic  fami¬ 
lies.  The  output  is  characterized  by  an 
active  transistor  pulldown  for  taking  the 
output  to  a  low  voltage  level,  and  no 
pultup  device.  Resistive  pullups  are 
generally  added  to  proviae  the  high 
level  output  voltage.  Open  collector  oe- 
vices  are  useful  when  several  devices  are 
to  be  bused  together  on  one  i/o  bus 
such  as  IEEE-488- 1975  (HP-IB). 
opon-ondod  —  1 .  The  quality  by  which  the 
addition  of  new  terms,  subject  head¬ 
ings,  or  classifications  does  not  disturb 
the  pre-existing  system.  2.  Having  the 
capaoility  of  being  extended  or  ex¬ 
panded. 

opnn-nndnd  systnm  —  See  system,  open- 
ended. 

opnn  loop —  An  arrangement  in  which  a 
computer  monitors  a  process  or  device 
and  presents  the  results  in  real  time  so 
that  an  operator  can  make  a^ustments 
to  the  process  or  operation,  if  required, 
open-loop  tystem  —  A  system  in  which  the 
computer  does  not  directly  control  a 
process  or  procedure  but  instead  dis¬ 
plays  or  prints  information  for  the  oper¬ 
ator  to  assist  in  determination  of  re¬ 
quired  action.  Most  real-time  systems 
are  basically  open-loop  systems, 
open-routine  —  A  routine  that  can  be  in¬ 
serted  directly  into  a  larger  routine 
without  a  linkage  or  calling  sequence, 
open  running  —  A  condition  in  which  a 
teletypewriter  is  connected  to  an  open 
line  or  a  line  without  battery.  A  teletype¬ 
writer  receiver  under  such  a  condition 
appears  to  be  running,  as  the  type  ham¬ 
mer  continually  strikes  the  typebox  but 
does  not  move  across  the  page, 
opon  shop  —  A  computing  installation  at 
which  computer  programming,  coding, 
and  <merating  can  be  performed  by  any 
qualified  company  employee, 
opon  subroutino  —  1 .  A  separately  coded 
sequence  of  instructions  that  is  inserted 
in  another  instruction  sequence  directly 
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in  low  order  of  the  line.  A  subroutine 
that  must  be  relocated  and  inserted  into 
the  main  routine  at  each  place  it  is  used, 
operand  —  1 .  Any  one  of  the  quantities 
entering  into  or  arising  from  an  opera¬ 
tion.  An  operand  may  oe  an  argument, 
a  result,  a  parameter,  or  an  indication  of 
the  location  of  the  next  instruction.  2.  A 
piece  of  data  upon  which  an  operation  is 
performed.  3.  The  address  or  name  por¬ 
tion  of  an  operation,  e.g.,  x  is  the  ope¬ 
rand  of  the  operation  (and  x). 
operand  address  —  See  address,  operand, 
operand  address,  effective  —  See  address, 
operand  effective. 

operand  field  —  The  portion  of  an  im¬ 
mediate-addressing  instruction  word 
that  contains  the  immediate  operand 
value,  with  negative  values  represented 
as  twos  complements, 
operand,  fiag  —  The  third  operand  of  a 
symbolic  instruction,  designating  which 
digits  of  the  object-level  instruction  will 
be  flagged  (some  computers), 
operand/operator  —  Computer  state¬ 
ments  consist  of  an  operand  that  is  the 
data  to  be  operated  on  and  an  operator, 
the  instruction  itself.  The  statement 
consists  of  a  register  instruction  to¬ 
gether  with  an  operand  address, 
oporands,  tourco  vt  dostinotion  —  Opera¬ 
tions  which  imply  two  operands  such  as 
add,  subtract,  move,  compare,  etc.,  are 
handled  in  manv  systems,  by  instruc¬ 
tions  that  specify  two  addresses.  The 
first  operand  is  called  the  source  ope¬ 
rand,  the  second  the  destination  ope¬ 
rand.  Bit  assignments  in  the  source  and 
destination  address  fields  may  specify 
different  modes  and  different  registers, 
oparating  cantola,  microcomputar  —  The 
operating  console  is  generally  mounted 
on  the  front  of  the  processor  enclosure, 
contains  all  controls  and  indicators  nec¬ 
essary  for  the  operation  of  the  proces¬ 
sor.  The  controls  and  indicators  can  in¬ 
clude  the  following:  run  indicator,  run 
switch,  halt  indicator,  halt  switch,  reset 
switch,  link  indicator,  interrupt  on  indi¬ 
cator,  display  switch,  accumulator  posi¬ 
tion,  program  counter  position,  mem¬ 
ory  data  position,  alter  switch,  etc. 
oparating  control,  concurront  —  5^^  con¬ 
current  operating  control, 
oporoting  programs  —  See  programs,  op¬ 
erating. 

oporoting  ratio  —  The  ratio  of  the  number 
of  hours  of  correct  machine  operation 
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to  the  total  hours  of  scheduled  opera¬ 
tion.  For  example  if  a  168-hour  week  is 
scheduled,  if  12  hours  of  preventive 
maintenance  are  required  ana  4.8  hours 
of  unscheduled  down  time  occurs,  then 
the  operating  ratio  is  (168-16.8/168). 
This  IS  equivalent  to  a  90%  operating 
ratio.  (Synonymous  with  computer  effi¬ 
ciency.) 

operating  sytf«m  —  1 .  An  organized  col¬ 
lection  of  techniques  and  procedures 
for  operating  a  computer.  2.  A  part  of  a 
software  parage  (program  or  routine) 
defined  to  simplify  housekeeping  as  in¬ 
put/output  procedures,  sort-merge 
generators,  aata-conversion  routines, 
or  tests. 

operating  iytt«iii,  floppy  disk  —  Several 
films  have  developed  floppy  disk  oper¬ 
ating  systems  for  microprocessor  devel¬ 
opment  systems  that  oDviate  any  need 
for  paper  tape  or  cards.  Source  pro¬ 
grams  written  and  edited  at  the  system 
keyboard  and  stored  on  the  floppy  may 
then  be  assembled  immediate^  witn 
macroassembler  units  under  operating 
system  control.  Assembled  programs 
may  be  stored  on  disk  in  binary  form, 
then  loaded  into  the  processor  tnrough 
a  DOS  Linking  Loader,  along  with  other 
object  modules  and  the  DEBUG  pro¬ 
-ams.  DOS  packages  include  aual- 
drive  floppy  disk,  interface,  cable,  soft¬ 
ware,  and  documentation. 

operating  tysf«m  functions  ^  The  system 
software  controlling  the  overall  opera¬ 
tion  of  a  multipurpose  computer  sys¬ 
tem,  including  such  tasks  as  input  and 
output  distribution,  interrupt  process¬ 
ing,  memory  allocation,  job  scheduling, 
message  switching,  and  other  allocation 
and  communication  functions. 

oporoting  systom  monitor  —  See  monitor, 
operating  system. 

oporoting  systom  suporvisor  —  Operating 
system  consists  of  a  supervisory  control 
program,  system  programs,  and  system 
subroutines.  Included  are  a  symbolic  as¬ 
sembler  and  macroprocessor,  a  FOR¬ 
TRAN  or  other  compiler,  and  debug¬ 
ging  aids.  A  library  of  general  utility 
programs  is  also  provided. 

oporoting  systom,  timo  shoring  —  The  op¬ 
erating  system  is  a  collection  of  pro¬ 
grams  remaining  permanently  in  mem¬ 
ory  to  provide  overall  cdbrdination  and 
control  of  the  total  operating  system.  It 
performs  several  functions.  First,  it  per¬ 
mits  several  users*  programs  from  inter¬ 
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fering  with  other  users’  programs.  Each 
program  is  run  for  a  certain  length  of 
time,  then  the  monitor  switches  control 
to  another  program  in  a  rotating  se¬ 
quence.  Switching  is  frequent  enough 
so  that  all  programs  appear  to  run 
simultaneously.  Another  function  of  the 
time-sharing  monitor  is  to  process  in¬ 
put/output  commands. 

opurotion  —  LA  defined  action;  the  ac¬ 
tion  specified  by  a  single  computer  in¬ 
struction  or  pseudoinstruction;  an  arith¬ 
metical,  logical,  or  transferral  unit  of  a 
problem,  usually  executed  under  the  di¬ 
rection  of  a  subroutine.  2.  A  combina¬ 
tion  of  at  least  one  operator  and  one 
operand,  e.g.,  add  x.  3.  The  process  of 
executing  a  defined  action. 

opurution  addruis  inttrucfion  —  See  in¬ 
struction,  source-destination. 

upurational  addrutt  inttructien  —  A  com¬ 
puter  instruction  having  no  operation 
part  but  rather  has  the  operation  implic¬ 
itly  specified  by  the  address  parts. 

opuratlonal  characfur  —  A  specific  charac¬ 
ter  that,  when  used  as  a  code  element, 
can  initiate,  modify,  or  stop  a  control 
operation.  Characters  may  be  used,  for 
example,  to  control  the  carriage  return, 
etc. 

opuraflonal,  dutign  —  See  design,  opera¬ 
tional. 

opurotional  modu  —  The  combination  of 
machine  operating  modes  currently  in 
effect. 

opurational  unit  —  A  combination  of  de¬ 
vices  or  circuitry  which  performs  a  com¬ 
puter  process. 

opurational  uiu  tiinu  —  See  time,  effective. 

opurafioniil  word  —  A  COBOL  term  used 
to  denote  a  word  which  improves  read¬ 
ability  of  the  language  but  need  not  be 
on  the  reserved  list. 

oporotion,  arithmotical  —  An  operation  in 
which  numerical  quantities  form  the  ele¬ 
ments  of  the  calculation,  e.g.,  addition, 
subtraction,  multiplication,  division. 

oporotion,  otynchronout  —  The  method 
of  processing  in  which  one  operation  is 
completed  before  the  next  operation  is 
initiated,  i.e.,  initiation  and  execution 
are  independent  on  a  portion  of  the 
equipment  while  the  remainder  of  the 
equipment  is  free. 

oporotion,  ottondod  —  In  data  set  applica¬ 
tions,  individuals  are  required  at  both 
stations  to  establish  the  connection  and 


operation,  auxiliary 


operation  llelii 


transfer  the  data  sets  from  talk  (voice) 
mode  to  data  mode. 

operation,  auxiliary  —  An  operation  per¬ 
formed  by  equipment  not  under  contin¬ 
uous  control  of  the  central  processor 
unit. 

operation,  overage  colculoting  —  A  repre¬ 
sentative  operation  which  might  serve 
as  a  base  or  indication  of  calculating 
speeds  of  various  machines,  i.e.,  a  num¬ 
ber  representing,  for  example,  two  ad¬ 
ditions  and  one  multiplication  and  the 
time  to  calculate  this,  or  more  com¬ 
monly  accepted,  nine  additions  and  one 
multiplication. 

oporotion,  bidiroctional  —  Reading,  writ¬ 
ing,  and  searching  may  be  conducted  in 
either  direction. 

oporotion,  binary  —  See  binary  operation. 

oporotion,  binary  orithmotic  —  See  arith¬ 
metic  operation,  binary. 

oporotion,  binary  booloon^ — See  Boolean 
operation,  binary. 

oporotion,  bookkooping  —  Same  as 
housekeeping. 

oporotion,  Booloon  —  See  Boolean  opera¬ 
tion. 

oporotion  choroctor  —  Same  as  character 
command. 

oporotion  codo  —  1 .  The  symbols  that  des¬ 
ignate  a  basic  computer  operation  to  be 
performed.  2.  A  combination  of  bits 
specifying  an  absolute  machine-lan¬ 
guage  operator,  or  the  symbolic  repre¬ 
sentation  of  the  machine-language  op¬ 
erator.  3.  That  part  of  an  instruction 
that  designates  the  operation  of  arith¬ 
metic,  logic,  or  transfer  to  be  per¬ 
formed. 

oparafion  coda,  augmantod  —  A  particular 
code  which  is  further  defined  or  limited 
by  information  found  in  another  posi¬ 
tion  of  an  instruction,  i.e.,  an  instruction 
word  but  one  which  has  addresses  con¬ 
sidered  as  the  operation  code. 

oparafion  codo  Hold  —  The  portion  of  an 
instruction  word  that  contains  the  oper¬ 
ation  code. 

oporotion  codot  —  The  number  of  inter¬ 
nal  machine  instructions  available. 

oporotion  codot,  mnomonic  —  The  writing 
of  operation  codes  in  a  symbolic  nota¬ 
tion  which  is  easier  to  remember  than 
the  actual  operation  codes  of  the  ma¬ 
chine. 

oporotion,  combinotion  —  Relates  to  the 


performance  of  two  or  more  operations 
simultaneously  and  as  a  unit, 
oporotion,  complomontory  —  See  comple¬ 
mentary  operations.  • 
oporotion,  comploto  —  An  operation  that 
includes  obtaining  the  instruction,  ob¬ 
taining  all  the  operands  from  storage, 
performing  the  operation,  and  return¬ 
ing  the  results  to  storage, 
oporotion,  computor  —  See  computer  oper¬ 
ation. 

oporotion,  concurront  —  See  concurrent 
operation. 

oporotion  control  —  The  control  device 
that  directs  the  arithmetic  operation  in¬ 
volved  in  the  execution  of  an  instruction 
in  a  computing  system. 

oporation-control  twitch  —  See  switch,  op¬ 
eration-control. 

oporotion,  convortotionol  —  See  conversa¬ 
tional  mode. 

oporotion  cycio  —  That  portion  of  a  ma¬ 
chine  cycle  during  which  the  actual  exe¬ 
cution  of  the  instruction  takes  place. 
Some  operations  (e.g.,  divide,  multiply) 
may  need  a  large  number  of  these  oper¬ 
ation  cycles  to  complete  the  operation, 
and  the  normal  instruction/operation 
alternation  will  be  held  up  during  this 
time.  Also  called  execution  cycle, 
oporotion,  doggor  —  Same  as  gate,  NAND. 
oporotion,  doclorotivo  —  See  declarative 
operation. 

oporotion,  docodod  —  See  decoding, 
oporotion  docodor  —  A  switching  circuit 
that  inteiprets  the  operator  portion  of 
the  machine  instruction  to  be  executed, 
and  sets  other  circuitry  for  its  execution, 
oporotion,  doublo  procltion An  opera¬ 
tion  in  which  two  registers  are  treated  as 
a  64-bil  double-word  register  contain¬ 
ing  a  single  quantity  (some  computers), 
oporotion,  dual  —  Most  frequent  refer¬ 
ence  is  to  the  Boolean  operation  whose 
result  is  the  negation  of  the  result  of 
another  Boolean  operation  or  negation 
of  operand. 

oporotion,  dyodic  —  An  operation  of  two 
operands. 

oporotion  dyadic,  booloon  — Boolean 

operation,  dyadic. 

oporotion,  EXCEPT  —  Same  as  gate,  NAND. 
oporotion  Hold  —  That  particular  part  of 
the  instruction  format  which  specifies 
the  procedure  or  process  which  is  to  be 
performed . 
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operation,  fixed-cycl* 


operation,  neith^r-OR 


operation,  Rxed-cycl«  —  A  type  of  com¬ 
puter  performance  whereoy  a  fixed 
amount  of  time  is  allocated  to  an  opera¬ 
tion;  synchronous  or  clocked-type  ar¬ 
rangement  within  a  computer  in  which 
events  occur  as  a  function  of  measured 
time. 

operation,  llx«ci-poinf  —  See  fixed-point 
operation. 

operation,  flooting-point  —  See  floating¬ 
point  operation. 

operation,  houMkMping  —  A  general 
term  for  the  operation  that  must  be  per¬ 
formed  for  a  machine  run  usually  before 
actual  processing  begins.  Examples  of 
housekeeping  operations  are:  establish¬ 
ing  controlling  marks,  setting  up  auxil¬ 
iary  storage  units,  reading  the  first  re¬ 
cord  for  processing,  initidizing,  set-im 
verification  operations,  and  file  identifi¬ 
cation. 

operation,  ili•gol  —  See  illegal  operation. 

operation,  it«rativ«  —  The  standard, 
usual,  or  automatic  repetition  of  the 
solution.  For  example,  a  set  of  equa¬ 
tions  with  successive  or  changed  com¬ 
binations  of  initial  conditions,  or  sim¬ 
ply  the  use  of  different  parameters 
and  the  use  of  the  same  computing 
program. 

op«rotioii,  jump  —  The  computer  departs 
fmm  the  regular  sequence  of  instruc¬ 
tion  executions  and  jumps  to  another 
roucine  or  program,  or  even  some 
preceding  or  forward  instructions  to 
thus  alter  control,  repeat  a  process  or 
loop,  etc. 

•purotiun,  logical  —  1 .  A  logical  or  Boo¬ 
lean  operation  on  n-staie  variables 
which  yields  a  single  n-staie  variable. 
Operations  such  as  AND,  OR,  and 
NOT  on  two-state  variables  which 
occur  in  the  algebra  of  logic,  i.e.. 
Boolean  algebra.  2.  The  operations  of 
logical  shifting,  masking,  and  other 
nonarithmetic  operations  of  a  com¬ 
puter.  (Contrasted  with  arithmetic  op¬ 
eration.) 

opurafioii,  loop  —  A  loop  which  has  an  as¬ 
sociated  set  of  instructions  which  re¬ 
store  modified  instructions  or  data  to 
their  original  or  initial  values  at  each 
entry  to  the  loop,  or  sequence  of  in¬ 
structions  which  may  be  obeyed  repeti¬ 
tively. 

oporotioiif  moin^ — ^The  primary  applica¬ 
tion  or  designed  procedure  whicn  the 
equipment  performs. 
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oporotion,  moko-brook  —  A  type  of  tele¬ 
graph-circuit  operation  where  the  flow 
of  current  is  interrupted  as  pulses  are 
transmitted. 

opurafion  mode,  convursational  —  See  con¬ 
versational  mode. 

opurofion  moiiu,  ruol-timu  —  Real-time  is 
a  mode  of  operation  in  which  data  nec¬ 
essary  to  the  control  and/or  execution 
of  a  transaction  can  be  processed  in 
time  for  the  transaction  to  be  affected 
by  the  results  of  the  processing.  Real¬ 
time  processing  is  most  usually  iden¬ 
tified  with  great  speed  but  speed  is  rel¬ 
ative.  The  essence  of  real  time  is 
concurrency — ^simultaneity.  Real-time 
is  refinement  in  the  integration  of  data- 
processing  with  communications.  Real¬ 
time  eliminates  slow  information-gath¬ 
ering  procedures,  dated  reporting 
techniques  and  lax  communications; 
ensures  that  facts  within  the  system  are 
as  timely  as  a  prevailing  situation,  as 
current  as  the  decisions  which  they 
must  support.  Real-time  provides  an¬ 
swers  when  answers  are  needed,  deliv¬ 
ers  data  instantly  whenever  the  need 
for  that  data  arises.  Incoming  informa¬ 
tion  is  edited,  updated,  and  made  avail¬ 
able  on  demand  at  every  level  of  re¬ 
sponsibility.  Imminent  departures  from 
established  standards  are  automatically 
delected,  and  management  is  notified 
in  lime  for  action. 

opurotion,  monadic  —  An  operation  on 
one  operand,  e.g.,  negation. 

oporation,  monadic  Booloon  —  See  Boo¬ 
lean  operation,  monadic. 

oporotion,  multijob  —  The  simultaneous, 
concurrent,  or  interleaved  execution 
of  job  parts,  steps,  or  segments  from 
more  inan  one  job.  A  type  of  multi¬ 
programming,  when  each  job  or  part 
wails  for  some  external  event  to  occur 
before  it  can  continue  processing:  or 
each  job,  job  part,  or  step  has  its  own 
instruction  and  data  areas  and  may  be 
shared. 

oporotion,  multiploxod  —  A  simultaneous 
operation  which  shares  the  use  of  a 
common  unit  of  a  system  in  such  a  way 
that  it  can  be  considered  as  an  indepen¬ 
dent  operation. 

oporotion,  multiply  —  See  multiply  opera¬ 
tion. 

oporotion,  HAND  —  Same  as  gate,  NAND. 

oporotion,  noithor-OR  —  Same  as  gate, 
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operation,  NOR 

operation,  NOR  —  Same  as  gate,  NOR. 

oporotion,  NOT  —  A  Boolean  operation 
on  one  operand  in  which  the  result  has 
the  alternative  value  of  the  operand,  i.e., 
if  the  two  possible  states  of  tne  operand 
are  represented  by  a  zero  and  a  one,  the 
corresponding  results  are  one  and  zero. 
Same  as  negation,  Boolean  complemen¬ 
tation,  or  inversion. 

oparotion,  NOT-AND  —  Same  as  gate 
NAND. 

aparation,  NOT-BOTH  —  Same  as  gate, 
NAND. 

oparotion  NOT-IF-THEN  —  Same  as  gate, 
NAND. 

oporotion  nvmbor  —  LA  number  desig¬ 
nating  the  position  of  an  operation,  or 
its  equivalent  subroutine  in  the  se¬ 
quence  of  operations  comprising  a 
routine.  2.  A  number  identifying  each 
step  in  a  program  stated  in  symbolic 
code. 

oporotion,  off-lino  —  See  off-line  process¬ 
ing. 

oporotion,  ono-ihot  —  See  operation,  sin¬ 
gle-step. 

oporotion,  ono-stop  —  See  operation,  sin¬ 
gle-step. 

oporotion,  on-lino  —  Same  as  on-line  proc¬ 
essing. 

oporotion,  OR  —  Same  as  gate,  OR. 

OfMrotion  ovorhood  —  Same  as  housekeep¬ 
ing. 

oporotion,  porollol  —  The  simultaneous 
performance  of  several  actions,  usually 
of  a  similar  nature,  through  provision  of 
individual  similar  or  identical  devices 
for  each  such  action.  Parallel  operation 
is  performed  to  save  time  over  serial  op¬ 
eration.  Parallel  operation  usually  re¬ 
quires  more  equipment. 

oporotion  port  — In  an  instruction,  the 
part  that  usually  specifies  the  kind  of 
operation  to  be  peifermed,  but  not  the 
location  of  the  operands. 

oporotion,  poriphorol  —  See  peripheral  op¬ 
eration. 

oporotion  protoctlon,  nonstop  —  Ensures 
against  program  hang-ups  due  to  infi¬ 
nite  indirect  address  loops  or  execute 
instruction  loops. 

oporotion,  push-to-typo  —  A  teletype  op¬ 
eration  in  one  direction  at  a  time  oy 
using  a  switch  depressed  during  trans¬ 
mission. 


oporotion,  sociuontiol 

oporotion  ratio  —  That  proportion  of  the 
total  number  of  hours  during  which  the 
equipment  is  actually  operating,  includ¬ 
ing  time  for  operator  or  programmer 
errors,  to  the  total  number  of  nours  of 
scheduled  equipment  operation. 

oporotion,  rool-timo  —  See  real-time  oper¬ 
ation. 

oporotion,  rool-timo  (concurroncy)  — 

See  real-time  concurrency  operations. 

oporotion,  rool-timo  on-lino  (OLRT)  — 

See  on-line  real-time  operation. 

oporotion,  rod-topo  —  Same  as  housekeep¬ 
ing. 

oporotion  rogistor  —  See  register,  opera¬ 
tion. 

oporotion,  ropotitivo  —  Operations  fre¬ 
quently  used  in  computing  such  that  re¬ 
peated  solutions  of  the  same  set  of 
equations,  with  the  same  set  of  initial 
conditions  and  parameters,  are  devel¬ 
oped.  In  crt  (catnode-ray  tube)  usage,  a 
steady-state  solution  becomes  apparent 
when  displayed  on  the  screen. 

oporotion,  roprosontotivo  calculating  — 
See  time,  representative-computing. 

oporotions  onolytit  —  See  analysis,  opera¬ 
tions. 

oporotion,  tcolo  —  The  process  of  chang¬ 
ing  a  quantity  by  a  specific  factor  for  the 
purpose  of  bringing  its  range  within 
prescribed  limits. 

oporotio^  scottor-writo  —  The  process  of 
obtaining  various  data  elements  from 
one  location  and  simultaneously  trans¬ 
ferring  them  to  several  output  areas,  for 
contrast. 

oporotions,  complomontory  —  See  comple¬ 
mentary  operations. 

oporotions  control  —  Operations  control 
of  installation  administration  and  work 
flow  includes  instructions  from  and  to 
the  computer  operator,  administrative 
records,  logs  of  system  operation,  and 
the  control  over  library  programs. 

oporotions  control,  non-doto  —  Processes 
which  relate  to  input/output  operations 
as  differentiated  or  exclusive  of  data  ma¬ 
nipulation,  such  as,  tape  rewinding. 

oporotions,  docodod  —  See  decoding. 

oporotion,  soguontiol  —  The  performance 
of  actions  one  after  the  other  in  time. 
The  actions  referred  to  are  of  a  large 
scale  as  opposed  to  the  smaller  scale  op¬ 
erations  referred  to  by  the  term  serial 
operation.  For  an  example  of  sequential 
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operation,  ••rial 

operation,  consider  Z  X  (BxC).  The 
two  multiplications  indicated  follow 
each  other  sequentially.  However,  the 
processing;  of  the  individual  digits  in 
each  multiplication  may  be  either  paral¬ 
lel  or  serial. 

operation,  serial  —  The  flow  of  informa¬ 
tion  through  a  computer  in  time  se¬ 
quence  using  only  one  digit,  word,  line, 
or  channel  at  a  time.  (Contrasted  with 
parallel  operation.) 

operation,  serial  digit  —  Capability  of  han¬ 
dling  digits,  one  following  another,  re- 
prdless  as  to  whether  the  bits  can  be 
handled  in  serial  or  parallel  fashion. 

operation,  serial-parallel  —  The  com¬ 
bined  type  of  serial  and  parallel  opera¬ 
tions  used,  for  example,  in  handling  bits 
in  parallel  fashion  but  characters  in  se¬ 
rial  fashion. 

operation,  serial  word  —  The  specific  fea¬ 
ture  of  certain  handling  equipment  in 
which  words  are  read  immediately  after 
another  in  groups. 

operations,  evolutionary  —  A  statistical 
technique  useful  for  improving  plant 
operations  by  slight  perturbation  of  op¬ 
erating  conditions  repeatedly  over  a 
long  period  of  time. 

operations  flowchart  —  See  flowchart,  op¬ 
erations. 

operation,  Sheffer-stroke  —  Same  as  gate, 
HAND. 

operation,  single-shot  —  Same  as  opera¬ 
tion  single-step. 

operation,  single-step  —  A  method  of  op¬ 
erating  an  automatic  computer  manu¬ 
ally,  in  which  a  single  instruction  or  part 
of  an  instruction  is  performed  in  re¬ 
sponse  to  a  single  operation  of  a  manual 
control.  This  method  is  generally  used 
for  detecting  mistakes. 

operations  manager  —  See  manager,  oper¬ 
ations. 

operations,  multiple  —  The  characteristic 
of  being  able  to  perform  two  or  more 
computer  processes  concurrently. 

operations  multitask  —  Concurrent  proc¬ 
essing  of  two  or  more  job  steps. 

operations  research  —  The  use  of  analytic 
methods  adopted  from  mathematics  for 
solving  operational  problems.  The  ob¬ 
jective  is  to  provide  management  with  a 
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operations  reseorch  (management  .  .  .) 

more  logical  basis  for  making  sound 
predictions  and  decisions.  Among  the 
common  scientific  techniques  used  in 
operations  research  are  the  following: 
linear  programming,  probability  theory, 
information  theory,  game  theory, 
monte-carlo  method,  and  queuing  the¬ 
ory. 

operations  research,  computerized  — 

Operations  research  (O.R.)  takes  on  a 
new  dimension  with  the  computer  be¬ 
cause  it  can  now  be  applied  to  an  extent 
previously  prohibitive  m  time  and  costs. 
Most  data  needed  for  problem  solving 
may  be  quickly  accessible  and  comput¬ 
er-ready  as  a  by-product  of  such  routine 
computer  operations  as  billing,  inven¬ 
tory,  or  accounts  receivable.  Capability 
is  another  factor.  The  worth  of  any  OR 
solution  is  directly  related  to  the  per¬ 
centage  of  factors  taken  into  considera¬ 
tion.  As  a  problem  becomes  more  corn- 
lex,  the  problem-solving  procedure 
ecomes  more  lengthy  and  costly  using 
human  efforts,  or  people  often  econo¬ 
mize  by  oversimplifying  the  problem 
and  excluding  all  out  the  important  fac¬ 
tors.  In  so  doing,  they  may  arrive  at  the 
solutions  that  are  far  less  than  optimal. 
Using  a  computer,  however,  a  great 
number  of  factors  can  be  handled  and 
manipulated  at  electronic  speeds. 

oparafions  resaarch  (managamanf  icianca) 

—  The  field  of  management  science  is 
extending  the  computer  far  beyond  the 
automation  of  routine  accounting  oper¬ 
ations  and  into  the  complex  decision¬ 
making  process  of  management. 
Through  revolutionary  computer-pro¬ 
gramming  techniques  such  as  simula¬ 
tion,  the  objective,  scientific  approach 
of  management  science  is  provicfing  in¬ 
creased  management  capability  and 
control.  In  addition  to  the  physical  or 
operational  processes  like  inventory 
management,  product  planning  and 
control,  resource  allocation  or  market 
forecasting,  this  also  includes  the  fiscal 
processes  such  as  bond  management, 
capital  investment,  risk  analysis,  profit 
planning,  and  product  pricing.  Manu¬ 
facturers’  broad  resources  are  prepar¬ 
ing  to  meet  management’s  growing  de¬ 
mand  for  this  expanded  c^ability  and 
to  extend  the  tradition  ot  “total  sys¬ 
tems’’  capability  into  new  revolutionary 
data-processing  techniques  and  applica¬ 
tions. 


operations,  split-word 


oporotor,  mothomotical 


oporotions,  split-word  —  See  split-word 
operations. 

oporation,  stop-by-stop  —  Same  as  opera¬ 
tion,  single-step. 

oporation  stroko  —  Same  as  gate,  NAND. 

oporation  toblo,  Booloon  —  See  Boolean 
operation  table. 

oporation  timo  —  The  elapsed  time  re¬ 
quired  by  the  equipment  in  order  to  ex¬ 
ecute  a  specific  operation. 

oporation  timo,  ovorago  —  That  time 
which  is  required  for  a  computer  to  per¬ 
form  specific  sets  of  operations  divided 
by  the  exact  number  ot  operations,  such 
as  the  average  time  to  perform  a  single 
add,  multiply,  divide,  with  that  sum  di¬ 
vided  by  the  total  of  these  operations,  or 
three. 

oporation  timo,  ovorago  calculating  — 

See  operation  time,  average. 

oporation,  tronsfor  —  1 .  An  operation 
that  moves  information  from  one  stor¬ 
age  location  or  one  storage  medium 
to  another  (e.g.,  read,  record,  copy, 
transmit,  exchange).  Transfer  is  some¬ 
times  taken  to  refer  specifically  to 
movement  between  different  media.  2. 
Storage  to  movement  within  the  same 
medium. 

oporation  truotimo  —  See  on-line  real-time 
operation. 

oporation,  unary  —  An  operation  on  one 
operand,  e.g.,  negative.  (Synonymous 
with  monadic  operation.) 

oporation  uso  timo  —  In  Federal  Govern¬ 
ment  ADP  contracts,  the  time  during 
which  the  equipment  is  in  operation, 
exclusive  of  idle  time,  standby  time, 
maintenance  time,  or  rerun  time  due 
to  machine  failure,  is  called  the  use 
time.  Components  not  programmed 
for  use  in  a  specific  computer  run  are 
not  considered  to  be  in  use  even 
though  connected  into  the  computer 
system. 

oporation,  voriablo-cyclo  —  A  specific  op¬ 
eration  in  which  any  operation  is  initi¬ 
ated  immediately  after  the  previous 
cycle  is  completed,  although  each  cycle 
time  period  need  not  necessarily  be  of 
the  same  length. 

oporotor —  1.  The  what-to-do  portion  of 
an  operation,  e.g.,  add  is  the  operator  of 
the  operation  (add  x).  2.  The  person 
who  actually  manipulates  the  computer 
controls,  places  information  media  into 


the  input  devices,  removes  the  output, 
presses  the  start  button,  etc. 

oporotor,  AND  —  See  AND. 

oporotor,  complomontory  —  An  operator 
whose  result  is  not  of  a  given  operator, 
for  example,  NOR  and  NAND. 

oporotor  control  —  A  central  control  con¬ 
sole  provides  supervision  of  computer 
systems.  Througn  the  console,  the  op¬ 
erator  can  control  the  processor  and  pe¬ 
ripheral  units  . . .  observe  . . .  and  moni¬ 
tor  processing  functions.  A  console 
typewriter  provides  direct  communica¬ 
tion  with  the  processor  memory. 

oparator  arrors  —  Errors  made  by  the  ter¬ 
minal  operator. 

oparator,  oxclusivo  OR  —  A  logical  opera¬ 
tor  that  has  the  property  that  if  P  and  Q, 
are  two  statements,  then  the  statement 
P*Q;  where  the  *  is  the  exclusive  OR 
operator,  is  true  if  either  P  or  but  not 

both,  are  true,  and  false  if  P  and  Ciare 
both  false  or  both  true,  according  to  the 
following  table,  wherein  the  figure  1  sig¬ 
nifies  a  binary  digit  or  truth. 


p 

Q 

P*Q 

0 

0 

0  (even) 

0 

1 

1  (odd) 

1 

0 

1  (odd) 

1 

1 

0  (even) 

Note  that  the  exclusive  OR  is  the  same 
as  the  inclusive  OR,  except  that  the  case 
with  both  inputs  true  yields  no  output; 
i.e.,  P*Q,is  true  if  P  or  Q.are  true,  but 
not  both.  Primarily  used  in  compare  op¬ 
erations. 

oporotor,  inclusive  OR  —  A  logical  opera¬ 
tor  which  has  the  property  that  P  or  Q 
is  true,  if  P  or  Q,  or  both,  are  true;  when 
the  term  OR  is  used  alone,  as  in  OR- 
gate,  the  inclusive  OR  is  usually  im¬ 
plied. 

operator  intervention  section  —  That  por¬ 
tion  of  the  control  equipment  in  which 
operators  can  intervene  in  normal  pro¬ 
gramming  operations  on  control, 
operator,  logicol^In  FORTRAN  IV,  an 
operation  which  acts  on  one  or  two  logi¬ 
cal  variables  or  logical  expressions. 
Such  operators  are  AND  (trie  logical 
product),  OR  (the  logical  sum),  and 
NOT  (the  logical  complement), 
operator,  mathematical  —  A  symbol  that 
indicates  briefly  a  mathematical  process 
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operator,  NAND 


optical  roodor 


which  describes  the  relations  and  re¬ 
strictions  that  exist  between  the  input 
variables  and  the  output  variables  of  a 
system. 

oporofor,  NAND  —  Same  as  gate,  NAND. 
oporotor,  NOR  —  Same  as  gate,  NOR. 
oporotor,  NOT  —  Same  as  gate,  NOT. 

oporotor,  OR  —  A  logical  operator  that  has 
the  property  such  that  if  P  or  Qare  two 
statements,  then  the  statement  that  P  or 
O  is  true  or  false  varies  according  to  the 
following  table  of  possible  combina¬ 
tions: 


p 

Q 

P  or  Q 

False 

True 

True 

True 

False 

True 

True 

True 

True 

False 

False 

False 

operator  part  —  Same  as  operation  part. 

oporatort  —  The  characters  that  desig¬ 
nate  mathematical  operations,  such  as 
+  ,  — ,  etc. 

operator's  console  —  Equipment  that  pro¬ 
vides  for  manual  intervention  anci  for 
monitoring  computer  operation. 

operator’s  control  panel  —  The  operator’s 
control  panel  contains  all  the  switches 
and  indicators  for  the  operation  of  the 
central  processor.  Bit-oy-bit  register 
display  and  manual  entry  into  the  regis¬ 
ters  are  provided  by  convenient  indica¬ 
tor  push  buttons.  The  control  panel  is 
used  primarily  for  initial  set-up  prior  to 
a  program  run  or  for  debugging  pur¬ 
poses,  rather  than  to  exercise  control 
over  a  running  program.  Control  of  an 
operating  routine  is  maintained  by  the 
use  of  the  on-line  typewriter  or  by  sense 
switches. 

oporafors,  postfix  —  A  notation  system 
where  the  operator  appears  after  the 
operand,  for  example,  AB-h=A+B.  It 
is  vised  in  Polish  notation. 

oporotor's  roquost  control  ponol  —  See 

control  panel,  operator’s  request. 

operators,  suffix  —  Same  as  operators, 
postfix. 

op  register  —  That  specific  register  in 
which  the  operation  code  of  the  instruc¬ 
tion  set  is  stored. 

optical  arena,  multifont  —  Basic  character 
reading  equipment  having  the  ability  to 
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discern  many  fonts  or  formats  of  charac¬ 
ters,  usually  from  hard  copy. 

optical  bar-code  reader  —  This  device  is 
available  with  the  data  station  to  read 
coded  information  from  documents 
such  as  premium  changes,  bills,  in¬ 
voices,  and  coupons  at  the  rate  of  hun¬ 
dreds  of  characters  per  second.  The 
data  station  features  a  high-speed  prin¬ 
ter,  and  thus  can  be  used  for  on-line 
operations.  Card  and  paper-tape  equip¬ 
ment  also  can  be  connected  to  the  data 
station. 

optical-charactor  roadort,  magnotic  — 

See  readers,  optical-character  (mag¬ 
netic). 

optical-charactor  roador,  vidootcan  — 

A  unit  that  combines  OCR  (optical  char¬ 
acter  reader)  with  mark  sense  and  card 
read.  It  can  read  printing  and  marks  in 
the  same  pass.  It  can  also  read  holes  in 
cards. 

optical  character  recognition  (OCR)  — 

The  identification  of  graphic  characters 
by  use  of  photosensitive  devices. 

optical  document  reader  —  See  reader, 
document. 

optical  font  —  See  font,  optical. 

optical  font  sensing  —  See  font,  optical. 

optical  isolation  —  It  is  often  necessary 
in  control  circuits  to  electrically  iso¬ 
late  the  control  (logic)  section  of  the 
control  system  from  the  input  and 
output  sections.  This  isolation  has 
been  commonly  provided  by  relays, 
isolation  transformers,  and  line  driv¬ 
ers  and  receivers.  Solid-state  control 
systems  often  make  use  of  another  de¬ 
vice  called  an  optically  coupled  isola¬ 
tor  (OCI)  to  effectively  provide  isola¬ 
tion.  The  OCI  couples  the  two 
systems  together  by  transmission  of 
light  energy  from  a  sender  (LED)  to  a 
receiver  (pnototransistor). 

optical  markod-pago  roador  —  See  reader, 
marked-page. 

optical  momorios  —  Memory  systems  in 
which  light  waves  (e.g.,  laser  beams)  are 
used  to  read  or  write  information  from 
photosensitive  films,  semiconductors  or 
ferroelectric  materials. 

optical  roador  —  1 .  This  system  is  based 
on  the  principle  that  the  special  shape  of 
each  cnaracter  printed  on  the  input 
media  is  capable  of  being  identified  by  a 
reading  device.  For  example,  the  auait- 
journal  from  a  cash  register,  if  printed 


opticol  r«fici*r  input  device 

in  a  distinctive  optical  font,  could  be 
used  as  the  input  media  to  a  computer. 
As  the  optical  reader  reads  each  cnarac- 
ter  from  the  input  media,  it  translates 
the  data  into  electrical  impulses  that  in 
turn  are  transmitted  to  the  computer  for 
processing.  2.  Reads  printed  and  type¬ 
written  material  directly,  without  con¬ 
verting  it  into  punchtape,  punchcards, 
or  other  intermediate  formats.  It  recog¬ 
nizes  all  letters  of  the  alphabet,  standard 
punctuation,  0  througn  9,  and  special 
symbols  used  in  programmed  functions. 
It  handles  documents,  and  continuous 
fanfold  sheets. 

optical  rooder  input  dovico  —  See  optical 
reader. 

optical  scanner  —  A  special  optical  device 
which  scans  patterns  of  incident  light 
and  generates  analog/digital  signals 
which  are  functions  of  the  incident  light 
synchronized  with  the  scan,  the  primary 
purpose  being  to  generate  or  “read” 
digital  representations  of  printed  or 
written  data. 

optical  scanner,  bar-code  —  An  optical- 
scanning  unit  that  can  read  documents 
encoded  in  a  special  bar  code,  at  a  hun¬ 
dreds  character-per-second  speed,  is  an 
element  in  the  data  station.  Tne  scanner 
opens  up  various  systems  concepts  for 
such  tasks  as  billing,  couponing,  retail- 
item  control,  and  other  forms  of  return¬ 
able  media.  The  scanner  can  read  either 
lithographed  or  computer-printed  bar 
codes.  As  it  scans,  it  transfers  the  en¬ 
coded  data  to  a  buffer  for  direct  trans¬ 
mission  or  to  punched  paper  tape  and 
printer  for  pretransmission  editing 
(some  systems). 

optical  scanning  —  A  technique  for  ma¬ 
chine  recognition  of  characters  by  their 
images. 

optima,  altornato  —  Distinct  solutions  to 
the  same  optimization  problem. 

optimization  —  A  method  by  which  a  pro¬ 
cess  is  continually  adjusted  to  the  oest 
obtainable  set  of  operating  conditions. 

optimizotion,  linear  —  Procedures  for 
locating  maximum  or  minimum  values 
of  a  linear  function  of  variables  which 
are"  subject  to  specific  linear  con¬ 
straints  which  may  or  may  not  be 
inequalities. 

optimization,  nonlineor  —  A  mathematical 
technique  or  procedure  for  the  determi¬ 
nation  of  a  maximum,  minimum,  or  an 
attempted  optimum  value  of  variables 


options 

which  are  subject  in  the  model  to  prede¬ 
termined  nonlinear  constraints,  as  ex¬ 
pressed  by  sets  of  inequalities  or  equa¬ 
tions.  This  is  contrasted  to  linear 
optimization  in  which  constraints  are 
linear,  i.e.,  in  a  certain  sense,  propor¬ 
tional. 

optimization,  on-line  process  —  See  on-line 
process  optimization. 

optimize  —  To  arrange  the  instructions  or 
data  in  storage  so  that  a  minimum 
amount  of  machine  time  is  spent  for  ac¬ 
cess  when  instructions  or  data  are  called 
out. 

optimum  code  —  A  computer  code  that  is 
particularly  efficient  with  regard  to  a 
particular  aspect,  e.g.,  minimum  time  of 
execution,  minimum  or  efficient  use  of 
storage  space,  and  minimum  coding 
time.  (Related  to  minimum-access 
code.) 

optimum  programming  —  See  program¬ 
ming,  optimum. 

optionol  halt  —  See  halt  instruction,  op¬ 
tional. 

optional  halt  instruction  —  See  halt  instruc¬ 
tion,  optional. 

optionol  interrupts  —  See  optional  priority 
interrupts. 

optionol  priority  interrupts  —  Many,  levels 
of  optional  priority  interrupts  are 
available  on  the  computer.  Any  prior¬ 
ity  interrupt  takes  precedence  over  a 
lower  priority  interrupt  and  may  inter¬ 
rupt  any  lower  priority  program.  Each 
level  of  priority  interrupt  may  be  sep¬ 
arately  allowed  or  disallowed  by  the 
program,  and  each  leads  to  a  unique 
interrupt  routine.  As  an  option,  the 
several  computers  may  be  provided 
with  a  programmed  input/output 
channel  that  sends  information  to  or 
from  the  accumulator  by  programmed 
instructions.  The  instructions  specify 
which  device  is  to  communicate;  thus, 
the  time  sharing  of  the  programmed 
input/output  lines  is  controlled  di¬ 
rectly  by  the  program. 

optional  word  —  Words  introduced  in  a 
COBOL  program  to  improve  readabil¬ 
ity. 

options  —  During  the  execution  of  any 
program,  including  a  processor  pro¬ 
gram,  options  are  available  to  the  pro¬ 
grammer  in  the  construction,  extension, 
or  printing  of  the  results.  Updated 
source  code  can  replace  or  augment  the 
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optiofii,  pr«wir«d 


OR  operator 


original  code,  with  listings  completely 
or  partially  inhibited.  Other  options 
control  the  execution,  punching,  and 
timing  of  the  programs. 

options,  prowirod  —  Optional  equipment 
that  is  closely  related  to  the  processor 
device,  such  as  the  extended  arithmetic 
element,  memory  extension  control, 
and  one  of  the  analog-to-digital  con¬ 
verter  options,  is  prewired  so  that  the 
time,  effort,  and  cost  involved  in  adding 
this  option  at  the  factory  or  in  the  field 
are  a  minimum. 

O.  R.  (oporofions  rotoorch)  —  The  use  of 

analytic  methods  adopted  from  mathe¬ 
matics  for  solving  operational  prob¬ 
lems.  The  object  is  to  provide  manage¬ 
ment  with  a  more  logical  basis  for 
making  sound  predictions  and  deci¬ 
sions.  Among  tne  common  scientific 
techniques  used  in  operations  research 
are  the  following:  linear  programming, 
probability  theory,  information  theory, 
game  theory,  monte-carlo  method,  and 
queuing  theory. 

OR  —  1 .  A  logical  operator  having  the 
property  that  if  P  is  a  statement  and  Q, 
IS  a  statement,  then  the  OR  of  P.Q.  is 
true  if  and  only  if  at  least  one  is  true; 
false  if  all  are  false.  P  or  O  is  often  repre¬ 
sented  by  P-f  Q,  PUQ.  2.  See  inclusive 
OR  and  exclusive  OR. 

OR  circuit  —  A  circuit  in  which  the  phase 
or  polarity  of  the  output  signal  results 
from  the  inclusive  OR  function  applied 
to  the  phase  or  polarity  of  the  input  sig¬ 
nals. 

ordur  —  1 .  A  defined  successive  arrange¬ 
ment  of  elements  or  events.  This  term  is 
losing  favor  as  a  synonym  for  instruc¬ 
tions,  due  to  ambiguity.  2.  To  sequence 
or  arrange  in  a  series.  3.  The  weight  or 
significance  assigned  to  a  digit  position 
in  a  number. 

ordur,  cod#  —  See  code,  operation. 

ordor  oxpondod  —  See  pseudoinstruction. 

ordor  format  —  See  instruction  format. 

ordoring  —  Sorting  or  sequencing. 

ordoring  bios  —  See  bias,  ordering. 

ordoring  by  morgo  —  A  technique  of  re¬ 
peated  merging,  splitting,  and  remerg- 
ing  can  be  ana  is  often  used  to  place 
items  into  an  order. 

ordorly  cloio-down  —  See  close-down,  or¬ 
derly. 

ordor  of  tho  morgo  —  The  number  of 
input  files  to  a  merge  program. 

368 


ordor  structuro  —  See  instruction  format, 
ordinary  binary  —  See  binary. 

OR  olomont  —  Same  as  gate,  OR. 

OR  olso  —  Same  as  gate,  OR. 
organization,  computor  torvico  —  See  com¬ 
puter  service  organization, 
organization,  doto  —  See  data  organiza¬ 
tion. 

organization,  fllo  —  See  file  organization. 

orgonizotion,  procotsor  ~  See  processor 
organization. 

organizing  —  Relates  to  the  ability  of  a 
system  to  arrange  its  internal  structure. 
OR  gato  —  See  gate,  OR. 

OR  gato,  oxclutivo  —  Same  as  gate,  exclu¬ 
sive  OR. 

OR  gato,  nogativo  —  Same  as  gate,  NOR. 
OR  gato,  positivo  —  Same  as  gate,  OR. 
oriontation,  normol  —  See  normal  orienta¬ 
tion. 

oriontod,  procoduro  —  A  programming 
language  that  is  similar  to  the  language 
used  in  the  job,  and  is  relatively  inde¬ 
pendent  of  the  data-processing  system, 
oriontod,  word  —  See  word-oriented, 
origin  —  1 .  The  absolute  storage  address 
of  the  beginning  of  a  program  or  block. 
2.  In  relative  coding,  the  absolute  stor¬ 
age  address  to  whiA  addresses  in  a  re¬ 
gion  are  referenced. 

original  languago  —  See  language,  source, 
origination  —  A  process  to  determine  the 
type,  nature,  and  origin  of  a  document, 
originotion,  data  —  The  act  of  creating  a 
record  in  a  machine-sensible  form  di¬ 
rectly,  or  as  a  by-product  of  a  human 
readable  document, 
origin  countor  —  See  counter,  origin. 

OR  mixor  —  The  circuitry  which  emits  an 
output  upon  receiving  at  least  one  input 
from  any  of  several  alternate  sources. 
OR  oporation  —  Same  as  gate,  OR. 

OR  oporator  —  A  logical  operator  that  has 
the  property  such  that  it  P  or  Q,are  two 
statements,  then  the  statement  that  P  or 
Qis  true  or  false  varies  according  to  the 
following  table  of  possible  combina¬ 
tions: 


p 

Q 

PorQ 

False 

True 

True 

True 

False 

True 

True 

True 

True 

False 

False 

False 

ORSA 


output,  off-lino 


ORSA  —  Abbreviation  for  Operations  Re¬ 
search  Society  of  America. 

OS  —  Abbreviation  for  operating  system. 

otciilotor  and  timing  gonorator  —  A  circuit 
or  device  used  on  low-cost  systems  to 
generate  the  basic  timing  for  micro¬ 
processor  control  functions. 

otcilloicopo  —  An  instrument  for  showing 
visually  the  changes  in  a  varying  volt¬ 
age. 

OS  (oparating  syttam)  functions  —  Gener¬ 
ally  there  are  five  functional  areas  in  op¬ 
erating  systems:  the  executive,  the  task 
scheduler,  the  i/o  handler,  the  data 
management  section,  and  the  system 
management  section. 

outconnactor  —  A  flowchart  symbol  which 
signifies  a  place  at  which  a  flowline  is 
broken  or  interrupted  for  continuation 
at  another  location,  as  contrasted  with 
inconnector. 

out  dovico  —  The  unit  that  translates  com¬ 
puter  results  into  usable  or  final  form. 
See  input/output  device. 

outlino,  choroctor  —  See  character  outline. 

out-of-lino  coding  —  A  portion  of  coding 
which  is  stored  away  from  the  main  path 
of  a  routine.. 

out  of  rang#  —  A  value  which  does  not 
lie  within  a  specific  range  of  a  linear  pro¬ 
gram  problem  is  out  of  range,  or  sim¬ 
ply  a  term  used  to  refer  to  over  capac¬ 
ity. 

out  of  torvico  timo  —  See  time,  out  of  ser¬ 
vice. 

out  plant  tystom  —  A  data-transmission 
system  consisting  of  one  or  more  cen¬ 
trally  located  terminals  and  one  or  more 
remote  terminals. 

output — 1.  Computer  results,  such  as 
answers  to  mathematical  problems, 
statistical,  analytical  or  accounting 
figures,  production  schedules,  etc.  2. 
Information  transferred  from  the  in¬ 
ternal  storage  of  a  computer  to  sec¬ 
ondary  or  external  storage;  informa¬ 
tion  transferred  to  any  device  exterior 
to  the  computer.  3.  Tne  state  of  a  se¬ 
quence  of  states  occurring  on  a  spe¬ 
cified'  output  channel.  4.  The  device 
or  collective  set  of  devices  used  for 
taking  data  out  of  a  device.  5.  A  chan¬ 
nel  for  expressing  a  state  on  a  device 
or  logic  element. 

output  aroa  —  1 .  The  area  of  internal 


storage  from  which  data  is  transferred 
to  external  storage.  2.  A  specific  stor¬ 
age  area  designated  to  control  and 
hold  information  that  will  be  written 
by  an  output  unit  or  used  in  visual 
scanning.  3.  A  block  of  computer 
words  considered  as  a  unit,  and  in¬ 
tended  or  desired  to  be  transferred 
from  an  internal  storage  medium  to 
an  external  designation. 

output  block  —  A  portion  of  the  internal 
storage  reserveu  primarily  for  receiving, 
processing,  and  transmitting  data  that  is 
to  be  transferred  out. 

output,  buffor  —  See  buffer  output. 

output  buffor  rogistor  —  See  register,  out¬ 
put  buffer. 

output  bus  drivors  —  See  bus  drivers,  out¬ 
put. 

output  capobility  —  The  number  of  unit 
loads  that  can  be  driven  by  the  output  of 
a  circuit. 

output  doto  —  Data  obtained  or  obtaina¬ 
ble  from  a  device,  such  as  a  logic  ele¬ 
ment,  or  the  output  channel  of  a  logic 
element. 

output  dolay  —  The  typical  delay  of  the 
circuit  measured  at  the  50  percent  sig¬ 
nal  levels,  with  half  of  rated  dc  load  and 
half  of  the  specified  wiring  capacity. 

output  dovico  —  The  part  of  a  machine 
that  translates  the  electrical  impulses 
representing  data  processed  by  the  ma¬ 
chine  into  permanent  results  such  as 
printed  forms,  punched  cards,  and  mag¬ 
netic  writing  on  tape. 

output,  diroct  —  Printed,  visual,  or  com¬ 
municated  data  which  results  from  on¬ 
line  output  or  output  equipment,  i.e., 
the  final  output  is  produced  by  equip¬ 
ment  directly  connected  to  the  com¬ 
puter  and  directly  under  computer  con¬ 
trol  as  contrasted  to  printouts  from 
generated  tapes,  etc.,  which  are  proc¬ 
essed  from  stored  equipment  or  off¬ 
line. 

output  oquipmont  —  The  equipment  used 
for  transferring  information  out  of  a 
computer. 

output  modulo  —  The  part  of  a  machine 
that  translates  the  electrical  impulses 
representing  data  processed  by  the  ma¬ 
chine  into  permanent  results  such  as 
printed  forms,  displays,  tapes,  and  so 
on. 

output,  off-lino  —  Output  which  may  have 
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come  from  a  computer  svstem  originally 
but  which  is  obtainea  from  off-line 
equipment,  or  data  from  off-line  origi¬ 
nation.  Indirect  output  is  usually  con¬ 
sidered  so  because  it  was  produced  by 
equipment  not  directly  connected  to  the 
computer  system. 

output  program  —  See  program,  output. 

output  queue  —  Messages  that  are  in  line 
or  queued  which  have  been  produced 
by  the  system  and  are  waiting  to  be 
scheduled  for  transmission. 

output  register  buffer  —  The  buffering  or 
transfer  device  which  receives  data  from 
internal  storage  and  transfers  it  to  an 
output  media  such  as  magnetic  tape. 

output  routine  —  That  set  of  instructions 
which  organizes,  directs,  or  controls 
the  handling  of  output  data  by  start¬ 
ing  the  output  equipment,  specifying 
the  output  format,  speed,  monitoring, 
etc. 

output  routine,  typewriter  (TYPOUT)  — 

See  typewriter  output  routine  (TYP¬ 
OUT). 

output  state  —  The  determination  of  the 
condition  of  that  specified  set  of  output 
channels,  i.e.,  positive,  negative,  or  one 
or  zero,  etc. 

output  storage  —  See  output  area. 

output  stream  —  Diagnostic  messages  and 
other  output  data  issued  by  an  operat¬ 
ing  system  or  a  processing  program  on 
output  devices  especially  activated  for 
this  purpose  by  the  operator.  Also 
called  job-output  stream,  output-job 
stream,  and  so  on. 

output  table  —  See  board,  plotting. 

output  tape(s)  sorting  —  Tapes  containing 
a  file  in  specified  sequence  as  a  result  of 
a  specified  sort/merge  process. 

output  test,  processor  —  An  automated 
processing  of  the  output  so  that  errors 
may  be  more  easily  tracked  down. 

output  unit  —  The  unit  which  delivers  in¬ 
formation  in  acceptable  language  to  a 
point  outside  the  computer. 

output  work  queue  —  See  work  queue,  out¬ 
put. 

output  writer  —  A  service  program  which 
moves  data  from  the  output  work  queue 
to  a  particular  output  device,  a  printer, 
card  punch,  or  terminal.  The  output 
writer  thus  transfers  the  actual  output, 
often  from  an  output  work  queue  to  an 
output  device,  after  it  has  determined 

370 


the  normal  rate  of  speed  of  the  device  to 
be  used. 

outside  loops  —  See  loops,  outside. 

over  capacity  —  Values  which  are  not  in 
the  range  of  a  quantity  are  said  to  be  out 
of  range  or  over  capacity. 

overflow  —  In  an  arithmetic  operation, 
the  generation  of  a  quantity  beyond 
the  capacity  of  the  register  or  location 
which  is  to  receive  the  result;  over  ca¬ 
pacity;  the  information  contained  in 
an  item  of  information  which  is  in  ex¬ 
cess  of  a  given  amount.  Overflow  de¬ 
velops  when  attempts  are  made  to 
write  longer  fields  into  a  field  location 
of  a  specific  length;  a  12-digit  product 
will  overflow  a  fO-digit  accumulator. 

overflow  areas,  file  —  In  random  address¬ 
ing,  the  overflow  area  is  an  available 
storage  location  that  is  chained  to  a  par¬ 
ticular  pocket  so  that  when  that  pocket 
is  full,  the  generated  addresses  use  the 
overflow  area. 

overflow  check  —  Overflow  check,  a  fea¬ 
ture  associated  with  arithmetic  opera¬ 
tions,  is  a  means  of  immediately  recog¬ 
nizing  results  that  exceed  the  capacity  of 
the  counter  or  accumulator  in  which 
they  are  developed.  In  order  to  recog¬ 
nize  an  overflow  and  associate  it  with 
the  proper  calculation,  the  check  should 
be  performed  immediately  after  the 
arithmetic  operation.  A  machine  or  sys¬ 
tem  which  employs  this  feature  can  be 
programmed  to  detect  and  signal  the 
condition. 

overflow  check  indicator  —  A  device  that  is 
turned  on  by  incorrect,  or  unplanned 
for,  operations  in  the  execution  of  an 
arithmetic  instruction,  particularly 
when  an  arithmetic  operation  produces 
a  number  too  large  for  the  system  to 
handle. 

overflow  error  —  An  overflow  condition 
resulting  from  a  floating-point  arithme¬ 
tic  operation. 

overflow  (FORTRAN)  — In  FORTRAN, 
overflow  occurs  when  the  character¬ 
istic  of  a  floating-point  number  ex¬ 
ceeds  the  machine  capacity  (generally 
10  +  38)  jn  assembler  language,  over¬ 
flow  occurs  when  a  fixed  point  number 
is  divided  by  zero  or  when  an  algebraic 
sum  is  larger  than  the  accumulator  reg¬ 
ister  can  hold. 

overflow  indicator —  1.  A  bistable  trigger 
that  changes  state  when  overflow  occurs 


ov«rfloWr  link  (L) 

in  the  register  with  which  it  is  as¬ 
sociated.  It  may  be  interrogated  and/or 
restored  to  the  original  state.  2.  An  in¬ 
ternal  computer-indicator  component 
that  is  indicated  to  be  “on”  if  an  over¬ 
flow  condition  exists  due  to  an  arithme¬ 
tic  miscalculation  in  programming  de¬ 
signs. 

overflow,  link  (L)  —  This  one-bit  register 
serves  as  an  extension  of  the  accumula¬ 
tor.  The  content  of  this  register  can  be 
program  sampled  and  program 
modified.  Overflow  into  the  link  from 
the  accumulator  can  be  checked  by  the 
program  to  greatly  simplify  and  speed 
up  single-  and  multiple-precision  arith¬ 
metic  routines. 

ovorflow  position  —  An  extra  position  in 
the  register  in  which  the  overflow  digit 
is  developed. 

ovorflow,  product  —  Same  as  overflow. 

ovorflow,  typos  —  Two  types  of  overflow 
may  occur  in  computers — add  and  di¬ 
vide.  Overflow  may  also  occur  in  cer¬ 
tain  algebraic  subtraction  operations, 
such  as  a  negative  quantity  subtracted 
from  a  positive  quantity.  In  realitv,  of 
course,  this  is  the  same  as  an  additive 
operation. 

ovorflow  (undorflow),  tost  conditions  — 

See  test  conditions,  overflow  (under¬ 
flow). 

ovorhood  bit  —  A  bit  other  than  an  infor¬ 
mation  bit,  e.g.,  a  check  bit,  a  framing 
bit,  or  some  other  procedure  or  format 
bit. 

ovorhood  oporotion  —  Same  as  housekeep¬ 
ing- 

ovorlop  —  See  processing,  overlap. 

ovorlopping  —  A  type,  process,  or  proce¬ 
dure  for  concurrent  operation  in  which 
various  phases  of  two  consecutive  in¬ 
structions  are  executed  simultaneously, 
i.e.,  multiplication  can  take  place  while 
reading  from  storage  is  also  being 
completed. 

ovorlopping,  multiprocossor  —  The  pro¬ 
cessor  is  capable  of  determining 
whether  its  current  operand  and  next 
instruction  lie  in  different  storage 
modules.  It  is  also  capable,  if  this  situa¬ 
tion  is  present,  of  retrieving  these  two 
words  in  parallel,  at  an  effective  100^ 
performance  increase.  Since  the  i/o 
controller  is  not  required  to  reference 
instructions  in  main  storage,  except  on 
command  transfers,  it  does  not  nave. 


overload  simulotor 

nor  does  it  need,  the  overlapping  fea¬ 
ture. 

ov«rloy  —  A  technique  for  bringing  rou¬ 
tines  into  high-speed  storage  from 
some  other  form  of  storage  during 
processing,  so  that  several  routines 
will  occupy  the  same  storage  locations 
at  different  times.  Overlay  is  used 
when  the  total  storage  requirements 
for  instructions  exceed  the  available 
main  storage. 

overlays  —  Programs  or  runs  too  large  for 
memory  can  be  divided  into  logical  seg¬ 
ments  or  overlays.  One  overlay  overlays 
another,  or  several  segments  may  be  in 
memory  at  one  time.  Overlays  are  also 
used  when  various  operations  occur  in¬ 
frequently,  such  as  deductions  for  com¬ 
munity  chest,  union  dues,  etc.  The  over¬ 
lays  are  called  in  only  when  the 
functions  they  perform  are  reauired.  An 
overlay  subroutine  is  provided  to  call  in 
these  overlays.  This  subroutine  func¬ 
tions  in  a  manner  similar  to  the  system 
supervisor. 

overlays  program  —  Same  as  overlays, 
ovorloyi,  togmonft  —  A  segment  of  a 
program  is  defined  as  that  portion  of 
memory  which  is  committee!  by  a  sin¬ 
gle  reference  to  the  loader.  Usually  a 
segment  overlays  some  other  segment 
and  mav  have  within  itself  other  por¬ 
tions  which  in  turn  overlay  one  an¬ 
other,  i.e.,  subsegments.  That  part  of 
a  segment  which  is  actually  brought 
into  memory  when  the  loader  is  refe¬ 
renced  is  called  the  fixed  part  of  a 
segment.  Segments  are  built  up  from 
separate  relocatable  elements,  com¬ 
mon  blocks,  or  other  segments, 
ovorloy  fuporvitor  —  A  specific  subrou¬ 
tine  which  controls  the  location  and  ex¬ 
ecution  sequence  of  parts  of  computer 
programs  during  conditions  oi  re¬ 
stricted  storage  space  availability, 
evorlood  lovol  —  The  operating  limit  of  a 
system,  component,  etc.;  that  point  at 
which  operation  ceases  to  be  satisfac¬ 
tory  as  a  result  of  signal  distortion,  over¬ 
heating,  damage,  etc. 
ovorioodi  —  When  the  rate  of  input  into  a 
system  is  so  concentrated  that  the  com¬ 
puter  cannot  process  the  flow  of  mes¬ 
sages  on  a  real-time  basis, 
ovorlood  simulator  —  In  order  to  test  a 
system  under  overload  conditions,  an 
artificial  condition  is  created  that  makes 
the  program  act  as  it  would  during  an 
actual  overload  or  overflow. 
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overprinting  —  An  optical  character  read¬ 
ing  term  designating  marks  placed  in 
clear  bands  or  areas  which  are  set  aside 
for  machine  reading  after  the  document 
has  been  prepared  for  machine  sensing. 

override  interrupt  —  An  optional  group  of 
ower  on/ofF  interrupts  which  have  the 
ighest  priority  and  which  cannot  be 
disabled  or  disarmed. 

override,  operator's  —  On  some  systems, 
operators  may  be  allowed  to  force  the 
system  to  accept  “illegal”  data.  Records 
containing  override  fields  are  usually 
flagged  and  may  be  retrieved  for  subse¬ 
quent  update  or  correction  prior  to 
transmission. 

overrun  error  —  An  occurrence  that  can 
happen  when  previous  characters  in  a 
register  were  not  read  by  the  micro¬ 
processor  at  the  time  a  new  character 
was  loaded  again  in  the  register. 

own  code  —  See  code,  own. 

own  coding,  intermediate-pass  —  Com¬ 
puter  instructions  created  by  the  pro¬ 


grammer,  in  assembly  or  absolute  form, 
which  are  executed  by  a  sort  during  the 
intermediate  passes  of  the  file  after  the 
execution  of  instructions  for  compari¬ 
sons  of  keys,  but  prior  to  output  of  the 
selected  records.  May  also  be  executed 
during  the  internal  sort,  but  after  the 
selection  of  records. 

own  coding,  lost  pass  —  Computer  in¬ 
structions  created  by  the  programmer, 
in  assembly  or  absolute  form,  which  are 
executed  by  a  sort  during  the  last  pass  of 
the  file  after  the  final  merging  instruc¬ 
tions  have  been  executed  out  prior  to 
unloading  the  output  record. 

own  coding  (sorting)  —  Special  coding 
provided  by  the  programmer,  which  is 
integrated  with  sort/merge  coding. 

oxido  spots,  forrous  —  The  medium  by 
which  information  is  represented  on 
magnetic  tape.  These  ferrous  oxide 
spots  represent  information  in  binary 
form  which  is  interpreted  by  the  mag¬ 
netic  tape  drive  and  then  stored  in  com¬ 
puter  memory  for  processing. 


P 


PA  —  Abbreviation  for  paper  advance. 

PABX  (Privato  Automotic  Branch  Ex- 

chango)  —  A  private  automatic  ex¬ 
change  that  provides  for  the  transmis¬ 
sion  of  calls  to  and  from  the  public 
telephone  network. 

pack  —  1 .  The  combination  or  consolida¬ 
tion  of  several  short  fields  into  one 
larger  field.  2.  To  combine  two  or  more 
units  of  information  into  a  single  physi¬ 
cal  unit  to  conserve  storage.  For  exam¬ 
ple,  the  fields  of  an  employee’s  pay 
number,  weekly  pay  rate,  and  tax  ex¬ 
emptions  may  be  stored  in  one  word, 
eacn  of  these  fields  being  assigned  a 
different  location  within  the  word.  3. 
The  procedure  which  reduces  the 
amount  of  storage  required  to  hold  in¬ 
formation  by  changing  the  method  of 
coding  data  or  blanks.  For  example, 
storing  two  or  more  data  items  into  a 
single  word  by  using  a  contiguous  sub¬ 
field,  or  by  dividing  words  into  conve¬ 
nient  parts,  etc. 

packaga,  application  —  Sets  of  programs 
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and/or  subroutines  used  to  solve  prob¬ 
lems  of  a  specific  type  or  in  a  typical 
manner,  i.e.,  business,  scientific,  finan¬ 
cial,  and  so  on. 

pockagad  programs  —  Those  common 
programs  written  for  various  major  ap¬ 
plications  in  a  manner  such  that  a  user’s 
specific  problems  of  data  or  organiza¬ 
tion  will  not  make  the  package  less  use¬ 
ful. 

packogo,  floating-point  —  A  subroutine  or 
hardware  device  that  achieves  floating¬ 
point  hardware  function  without  addi¬ 
tional  CPU  slowed  activity.  In  software, 
it  consists  of  routines  for  fixed  to  float¬ 
ing-point  conversion  and  vice  versa, 
conversion  from  decimal  to  floating 
point  and  vice  versa,  plus  floating-point 
move  and  such  floating-point  arithmetic 
functions  as  addition,  subtraction,  mul¬ 
tiplication,  and  division. 

packaga,  program  —  A  group  or  collec¬ 
tion  of  logically  relatecf  operational  pro¬ 
gram  segments,  i.e.,  all  those  having  to 


page,  exit 


pack,  disk 

do  with  the  processing  of  a  certain  type 
of  inquiry. 

pack,  disk  —  See  disk  pack, 
packed  decimal  —  A  system  means  of  data 
representation.  Two  digits  per  charac¬ 
ter  can  be  used  to  increase  speed  and 
capacity  in  fields  where  alphabetics  and 
special  characters  are  not  being  used, 
packet — 1.  Stacker.  2.  A  short  block 
( 1 000  to  2000  bits)  of  data  prefixed  with 
addressing  and  other  control  informa¬ 
tion  that  IS  used  to  carry  information 
through  a  packet-switching  network, 
packet  assembly  —  A  user  facility  which 
permits  nonpacket-mode  terminals  to 
exchange  data  in  the  packet  mode, 
packet  disassembly  —  A  user  facility 
which  enables  a  packet  destined  for  de¬ 
livery  to  a  nonpacket-mode  terminal  to 
be  delivered  in  the  appropriate  form; 
e.g.,  in  character  form  at  the  applicable 
rate. 

packet-mode  terminal  ^ — A  data  terminal 
which  can  control  and  format  packets 
and  transmit  and  receive  packets, 
packet  switched  data  transmission  service 

—  A  service  involving  the  transmission 
and,  if  necessary,  the  assembly  and 
disassembly  of  data  in  the  form  of  pack¬ 
ets. 

packet  switching  —  The  transfer  of  data 
by  means  of  addressed  packets  whereby 
a  channel  is  occupied  only  for  the  dura¬ 
tion  of  transmission  of  the  packet.  The 
channel  is  then  available  for  the  transfer 
of  other  packets.  In  contrast  with  circuit 
switching,  the  data  network  determines 
the  routing  during,  rather  than  prior  to, 
the  transfer  of  a  packet. 

packing  density,  file  —  The  ratio  of  availa¬ 
ble  file  or  data  storage  space  to  the  total 
amount  of  data  stored  in  the  file, 
packing  factor  —  See  packing  density,  file, 
packing  sequence  —  A  procedure  for  load¬ 
ing  the  upper  half  of  an  accumulator 
with  the  first  data  word,  shifting  this  into 
the  lower  half,  loading  the  second 
datum,  shift,  etc.,  so  that  the  three  data 
words  are  thus  packed  in  sequence, 
pad  —  A  process  of  filling  or  completing  a 
unit  of  data  such  as  a  word,  blocK,  or  file, 
most  often  with  zeros  or  smaller  units  of 
dummy  or  meaningless  characters, 
pad  character  —  Character  introduced  to 
use  up  time  while  a  function  (usually 
mechanical)  is  being  accomplished,  e.g., 
carriage  return,  form  eject,  etc. 


pad  character,  transmission  —  If  the  data 
line  control  (DLC)  is  implemented  in  a 
half-duplex  channel,  bit  transitions  will 
not  occur  during  line  turnaround  and 
synchronization  will  be  lost.  To  assist 
tne  initial  establishment  of  bit  synchron¬ 
ization  following  each  line  turnaround, 
a  pattern  of  alternating  zeros  and  ones 
is  often  sent  to  precede  each  transmis¬ 
sion.  This  pattern  is  called  an  opening 
pad  character. 

padding  —  1 .  A  technique  used  to  fill  out 
a  block  of  information  with  dummy  rec¬ 
ords,  words,  or  characters.  2.  Adding 
characters  to  a  record  to  enlarge  it  to  a 
predetermined  block  length,  to  make  it 
easier  to  handle  in  a  specified  record- 
length  routine. 

P  address  —  Location  to  which  the  pro¬ 
gram  branches  or  to  which  data  is  trans¬ 
parent  (certain  equipment), 
pad,  scratch  —  A  useful  and  informal  term 
referring  to  or  designating  a  unique  in¬ 
ternal  storage  area,  supposedly  re¬ 
served  for  intermediate  results,  various 
notations,  or  working  area,  quickly  eras¬ 
able  storage. 

page  —  A  quantity  of  determination  of 
main-memory  capacity  and  used  when 
allocating  memory  and  for  partitioning 
programs  into  units  or  control  sections. 
A  page  is  quite  standardized,  usually 
5 1 2  to  4096  bytes  or  words  and/or  8  to 
64  lines  of  source  program  coding,  as 
used  for  displaying  the  coding  on  crt’s 
(cathode  ray  tubes)  i.e.,  in  errs  used  in 
conversational  time  sharing  a  single 
page  of  program  can  be  displayed  at  one 
time  for  the  programmer  or  user  inspec¬ 
tion,  the  size  varying  with  the  size  and 
capacity  of  the  ert,  and  not  related  to  the 
memory  page  stated  above, 
paga  check  —  See  check,  page, 
paged  machine  —  A  computer  that  divides 
memory  addresses  into  “blocks”  of 
words  referred  to  as  “pages.”  Special 
directives  are  necessary  in  order  to 
reach  locations  outside  the  current  page 
pointed  to  by  the  program  counter  be¬ 
cause  the  program  counter  is  not  pro¬ 
vided  with  the  capability  to  increment 
itself  across  a  page  boundary.  It  must  be 
specifically  set  to  a  new  page  value, 
page,  antry  —  The  point,  in  flowchart 
symbols,  where  the  flowline  continues 
from  a  previous  page  due  to  space  limi¬ 
tations  on  the  original  or  previous  page, 
paga,  axil  —  The  point,  in  flowchart  sym¬ 
bols,  where  the  flowline  continues  to  a 
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flag#  fault 

following  page  due  to  space  limitation 
on  the  page  on  which  tne  flowchart  is 
drawn. 

pog«  fault  —  A  program  interrupt  that  oc¬ 
curs  when  an  accessed  piece  of  data  or 
program  is  not  currently  in  main  mem¬ 
ory  and  must  be  read  in  from  disk.  Only 
applicable  to  operating  systems  featur¬ 
ing  demand  paging. 

paga  footing  —  The  summing  of  the  en¬ 
tries  on  a  particular  page,  usually  ap¬ 
pearing  at  the  bottom  of  each  page. 

pogo  hooding  —  The  description  of  a  page 
context  of  a  report,  usually  appears  at 
the  top  of  each  page. 

pogo,  invalid  (timo  sharing)  —  See  time 
sharing,  page  type. 

pogo  printor  —  See  printer,  page. 

pogo  roodor  —  An  optical  character 
reader  which  can  process  cut-form 
documents  of  differing  sizes  and  which 
might  be  able  to  read  information  in 
red  form. 

pogo  swap,  virtuol  momory  —  Page  swap¬ 
ping  is  often  based  on  parameters  such 
as  program  priority,  page  usage,  and 
whether  the  page  has  teen  modified.  If 
a  nonresident  page  is  referenced,  in 
many  systems  an  executive  interrupt  is 
generated. 

pogo-turning  —  1 .  A  technique  of  provid¬ 
ing  large  single  level  memory,  usually 
with  dynamic  memory  relocation.  2.  A 
proceaure  for  moving  complete  pages 
of  information  between  main  memory 
and  auxiliary  storage  units,  to  permit 
several  simultaneous  programs  in  exe¬ 
cution  to  share  main  memory,  or  to  per¬ 
mit  cyclic  scheduling  for  time  allot¬ 
ments. 

paga  typa,  fima  sharing  —  See  time  shar¬ 
ing,  page  type. 

paging  —  A  procedure  for  transmitting 
pages  of  information  between  main 
storage  and  auxiliary  storage,  especially 
when  done  for  the  purpose  of  assisting 
the  allocation  of  a  limited  amount  of 
main  storage  among  a  number  of  con¬ 
currently  executing  programs. 

paging,  erf  —  When  stated  in  relation  to 
crt’s,  paging  involves  switching  from 
one  “page”  of  information  to  the  next. 
As  regards  memory,  a  page  is  a  logical 
block  of  storage  used  for  memory  man¬ 
agement,  the  address  specified  by  a 
page  address  number,  with  a  displace¬ 
ment  number  as  the  address  within  the 
page,  on  some  systems. 
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paging  torminal  —  A  crt  terminal  that  per¬ 
mits  the  user  to  recover  buffered  infor¬ 
mation  that  has  been  rolled  off  the 
screen — top  and  bottom — by  the  push 
of  a  button.  Buffer  memory  provides 
storing  of  more  lines  of  data  than  can  be 
displayed  at  one  time,  reducing  the 
need  for  computer  use  and  memory  and 
lowering  the  number  of  times  the  com¬ 
puter  must  be  accessed,  thus  reducing 
overall  transmission  time  and  cost, 
pairs,  sorting  comparison  —  The  compari¬ 
son  of  the  keys  in  two  records  and  place¬ 
ment  of  the  higher  value  ahead  of  the 
smaller  value  for  descending  sequences, 
panol  —  See  control  panel, 
panol,  control  control  —  See  control  panel, 
panol,  control  —  See  control  panel, 
ponol,  control  consolo  —  See  control  panel 
or  console. 

ponol,  graphic  —  A  master  control  panel 
that  pictorially  and  usually  colorfully 
traces  the  relationship  of  control  equip¬ 
ment  and  the  process  operation.  It  per¬ 
mits  an  operator,  at  a  glance,  to  check 
on  the  operation  of  a  far-flung  control 
system  by  noting  dials,  valves,  scales, 
and  lights. 

ponol,  jack  —  A  specific  control  panel 
which  uses  electrical  connectors,  i.e., 
short  wires,  plugs,  etc.,  to  control  the 
operation  of  particular  devices  such  as 
older  type  punched  card  machines, 
ponol,  mointononco  control  —  See  control 
panel,  maintenance. 

ponol,  oporotor'i  control  —  See  operator's 
control  panel. 

ponol  path  —  See  control  panel, 
ponol,  programming  control  —  See  control 
panel,  programming, 
panic  button  —  See  button,  emergency, 
popor,  coordinato  —  Marginally  punched, 
continuous-form  paper,  normally  used 
for  printout  of  an  plotter, 
popor,  slow  —  Same  as  paper  throw, 
popor  topo  —  A  strip  of  paper  on  which 
data  is  recorded  in  the  form  of  groups  of 
holes  arranged  in  binary  format  along 
the  length  of  the  tape.  The  tape  is  di¬ 
vided  into  columns  that  run  the  length 
of  the  tape,  and  channels  that  extend 
across  the  width  of  the  tape, 
popor  topo  chonnols  —  See  tape  channels, 
paper. 

popor-fopo  output  dovico  —  Output  data 
comes  to  this  device  from  the  computer. 


paper  tape,  perforated 


parallel  computer 


Blank  paper  tape  is  placed  in  the  device, 
and  the  data  is  punched  into  the  tape. 
Some  computer  paper-tape  units  com¬ 
bine  the  input  and  output  functions. 

paper  tape,  perforated  —  See  punched 
tape. 

paper  tape,  punched  —  See  tape,  punched 
paper. 

paper  tape  punches  —  A  device  which 
punches  paper  tape. 


Courtesy  Heath  Co. 

Paper-tape  reader  and  punch. 

paper-tape  reader  —  A  device  that  senses 
and  translates  the  holes  or  information 
on  tape  into  machine  code, 
paper  tape  speed  —  The  rate,  in  charac¬ 
ters  per  second,  at  which  the  unit  reads 
or  punches  paper  tape, 
paper-tape  systems  —  Systems  having 
paper  tape  eouipment  with  no  mass 
storage  device  nave  an  operating  system 
contained  on  binary  paper-tape  reels. 
The  binary  reels  are  of  two  types — for¬ 
mat  binary  and  absolute  binary.  Format 
binary  programs  are  loaded  by  the  sys¬ 
tem  loader.  Absolute  binary  programs 
may  be  loaded  by  the  monitor  or  by  a 
“Preset”  operation, 
papar  tapa  typa  —  Indicates  the  function 
of  the  unit:  reader  only  (RD),  punch 
only  (PN),  or  reader-punch  (RP). 
papar  throw  —  When  paper  in  a  printer 
moves  through  a  distance  greater  than 


the  normal  line  spacing  without  prin¬ 
ting,  it  is  called  a  paper  throw  or  a  paper 
slew,  i.e.,  the  speecl  for  throw  is  usually 
greater  than  for  single-line  feed, 
paragraph  —  A  pertinent  or  allied  group 
of  sentences,  or  those  which  are  related 
logically  and  which  are  smaller  or  sub¬ 
groups  of  pages  as  described  in  some 
computer  systems. 

parallel  —  1 .  The  internal  handling  of 
data  in  groups,  all  elements  of  a  group 
being  handled  simultaneously.  2.  Ob¬ 
jects  (programs)  considered  simultane¬ 
ously  (or  nearly  so)  rather  than  in  se¬ 
quence  or  some  specific  order.  3. 
Pertaining  to  simultaneous  processing 
of  the  individual  parts  of  a  whole,  such 
as  the  bits  of  a  character  and  the  charac¬ 
ters  of  a  word,  using  separate  facilities 
for  the  various  parts.  4.  Handled  simul¬ 
taneously  in  separate  facilities.  5.  Oper¬ 
ation  on  two  or  more  parts  of  a  word  or 
item  simultaneously. 

parallel  access  —  1 .  Simultaneous  access 
to  all  bits  in  a  storage  location  compris¬ 
ing  a  character  or  word.  Equal  access 
time  for  any  bit,  character,  or  word  in  a 
storage  device.  2.  The  process  of  ob¬ 
taining  information  from  or  placing  in¬ 
formation  into  storage  where  the  time 
required  for  such  access  is  dependent 
on  the  simultaneous  transfer  of  all  ele¬ 
ments  of  a  word  from  a  given  storage 
location.  (Synonymous  with  simulta¬ 
neous  access.) 

parallal  arithmetic  —  See  arithmetic,  paral¬ 
lel. 

parallel  ASCII  keyboard  —  A  parallel  key¬ 
board  input  that  is  provided  to  permit 
the  use  of  a  standard  ASCII  keyboard 
and  a  video  display  module  in  many  per¬ 
sonal  computer  systems, 
parallel  by  bit  —  Handling  all  the  binary 
digits  (or  bits)  of  a  character  simultane¬ 
ously  in  separate  equipment, 
parallel  by  character  —  The  handling  of 
all  the  characters  of  a  machine  word 
simultaneously  in  separate  lines,  chan¬ 
nels,  or  storage  cells, 
parallel  computer  —  A  computer  in  which 
the  digits  or  data  lines  are  handled  con¬ 
currently  by  separate  units  of  the  com¬ 
puter.  The  units  may  be  interconnected 
in  different  ways  as  determined  by  the 
computation  to  operate  in  parallel  or 
serially.  Mixed  serial  and  parallel  ma¬ 
chines  are  frequently  called  serial  or 
parallel  according  to  the  way  arithmetic 
processes  are  performed.  An  example 
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of  a  parallel  computer  is  one  which  han¬ 
dles  decimal  digits  in  parallel,  although 
it  might  handle  the  bits  which  comprise 
a  digit  either  serially  or  in  parallel. 
(Contrasted  with  serial  computer.) 

porollol  data  controllor Such  devices 
provide  a  flexible  programmable  inter¬ 
face  to  external  devices  or  for  interfac¬ 
ing  multiple  family  computer  devices. 
Some  units  provide  two  independent 
bidirectional  input/output  cnannels, 
each  of  which  operates  in  a  variety  of 
parallel  data  transfer  modes. 

parallol  data  modium  —  A  medium  for  re¬ 
cording  or  entering  data  and  as  an  in¬ 
put/output  media  for  computers  such 
as  cards,  tapes,  paper,  and  disks.  Usually 
the  data  carrier  is  easily  transportable. 

parallal  data  transfars,  tingla  chip  tystam 

—  Parallel  data  transfers  occur  during 
each  instruction  fetch  and  during  the 
ensuing  read/write  cycle  associated 
with  execution  of  the  memory-reference 
instructions.  The  class  of  instruction 
could  perhaps  more  properly  be  called 
“Input/Output  Reference  Class’*  in  the 
case  of  some  microprocessors,  since  all 
data  transfers,  whether  with  memory, 
peripheral  devices,  or  a  central  proces¬ 
sor  data  bus,  occur  through  the  execu¬ 
tion  of  these  instructions.  This  is  a 
unified  bus  structure. 

parallal  digital  computar  —  Specific  equip¬ 
ment  which  processes  digits  in  concur¬ 
rent  procedures  as  contrasted  to  serial 
computing. 

parallal  Haw  —  The  system  of  operations 
designed  so  that  several  of  them  may  be 
conducted  simultaneously,  such  as  in 
house-building  the  air-conditioning 
ducting  can  be  completed,  while  the 
plumbing  is  being  worked  on,  while  the 
landscaping  is  being  developed,  etc. 
This  is  opposite  from  serial  develop¬ 
ment  where  each  task  must  wait  until  the 
completion  of  one  before  another  can 
begin. 

parallal  full  subtractar  —  See  subtracter, 
full  (parallel). 

parallal  half-subtractar  —  See  subtracter, 
half  (parallel). 

parallal  input-output  —  A  typical  unit  is 
bus  compatible  with  various  familv  mi¬ 
crocomputers  and  provides  24  bidirec¬ 
tional,  TTL  compatible  i/o  lines.  Most 
are  programmable  to  operate  in  static, 
clocked,  or  discrete  modes. 

parallal  input/output  controllar  (PIO)  — 
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A  programmable  circuit  that  permits  a 
direct  interface  to  a  wide  range  of  peri¬ 
pherals  without  other  external  logic. 

parallal  input/output  (PIO),  high-laval  syt- 
tam  —  On  some  systems,  the  PIO  circuit 
uses  an  advanced  interrupt  driven,  pro¬ 
gram  controlled  i/o  transfer  technique 
for  easy  handling  of  a  great  many  peri¬ 
pherals  with  a  parallel  interface.  With¬ 
out  other  logic,  the  PIO  can  interface 
most  line  printers,  paper  tape  readers  or 
punches,  card  readers,  keyooards,  elec¬ 
tronic  typewriters,  and  other  devices. 

parallal  input/output  (PIO)  intarrupt  logic 
—  On  some  high-level  systems,  the  PIO 
contains  all  the  interrupt  control  logic 
necessary  for  nested  priority  interrupt 
handling  with  very  fast  response  time. 
Generally  the  additional  interrupt  con¬ 
trol  circuits  are  not  needed  and  servic¬ 
ing  time  is  minimized.  The  PIO  can  han¬ 
dle  high  speed  i/o  ports,  and  it 
interrupts  the  CPU  after  each  i/o  trans¬ 
fer  is  complete. 

parallal  inpuf/autput  (PIO)  paripharal  in- 
tarrupt  —  A  major  feature  of  the  PIO  on 
some  systems  is  its  ability  to  generate  an 
interrupt  on  any  bit  pattern  at  the  i/o 
pins,  thus  eliminating  the  need  for  the 
processor  to  constantly  test  i/o  lines  for 
a  particular  peripheral  status  condition. 
Tnis  feature  greatly  enhances  the  ability 
of  the  processor  to  easily  handle  peri¬ 
pherals,  while  also  reducing  software 
overhead. 

parallal  input  part  —  A  port  is  some  ar¬ 
rangement  for  getting  data  signals  into 
or  out  of  a  computer.  An  input  port  gets 
them  in.  A  parallel  port  is  one  that  has 
the  signals  running  in  parallel — mean¬ 
ing  that  a  number  of  signals  travel 
through  the  port  at  once.  (The  alterna¬ 
tive  is  a  serial  port,  through  which  the 
signals  travel  one  after  the  other.) 

parallal  intarfaca  —  A  type  of  interface  in 
which  all  bits  of  data  in  a  given  byte  (or 
word)  are  transferred  simultaneously, 
using  a  separate  data  line  for  each  bit. 

parallal  f/o  univartal  —  Universal  parallel 
i/o  can  be  programmed  on  some  sys¬ 
tems  to  define  any  direction  and  data- 
transfer  characteristics  for  several  ports. 
Full  flexibility  in  buffering  and  terminat¬ 
ing  the  parallel  ports  is  provided  by  un¬ 
committed  driver/termination  device 
locations.  Data  transfer  can  be  accom¬ 
plished  under  full  interrupt  control. 

parallalitm  —  Concurrent  operation  of 
several  parts  of  a  computer  system.  This 


porall«l  oparotion 

could  be  simultaneous  processing  of 
multiple  programs  or  simultaneous  op¬ 
eration  of  multiple  computers. 

porciltol  op«rofioii  —  The  flow  of  informa¬ 
tion  through  the  computer  or  any  part 
of  it  using  two  or  more  lines  or  channels 
simultaneously. 

parallel  pracetiing  —  The  operation  of  a 
computer  so  that  programs  for  more 
than  one  run  are  stored  simultaneously 
in  its  storage,  and  executed  concur¬ 
rently.  See  multiprocessing,  concurrent 
processing,  and  multiprograming. 

parallel  programinlng  —  See  program¬ 
ming,  parallel. 

parallel  reading  —  When  a  data  card  is 
read  row-by-row. 

parallel  running  —  1 .  The  checking  or  test¬ 
ing  of  newly  developed  systems  by  run¬ 
ning  comparatively  in  conjunction  with 
previously  existing  systems.  2.  The  run¬ 
ning  of  a  newly  developed  system  in  a 
data  processing  area  in  conjunction  with 
the  continued  operation  of  the  current 
system.  3.  The  final  step  in  the  debug¬ 
ging  of  a  system;  this  step  follows  a  sys¬ 
tem  test. 

parallal-tarial  —  See  serial-parallel. 

parallal,  sartal  oparaflon  —  The  combined 
type  of  serial  and  parallel  operation 
used,  for  example,  in  handling  bits  in 

f parallel  fashion  but  characters  in  serial 
ashion. 

parallal  storaga  —  1 .  A  storage  device 
wherein  characters,  words,  or  digits  are 
dealt  with  simultaneously.  2.  Storage  in 
which  all  bits,  characters,  or  (especially) 
words  are  essentially  equally  available  in 
space,  without  time  being  one  of  the 
coordinates. 

parallal  transfar  —  1 .  A  method  of  data 
transfer  in  which  the  characters  of  an 
element  of  information  are  transferred 
simultaneously  over  a  set  of  paths.  2. 
Simultaneous  transfer  of  all  bits  (in  a 
storage  location)  comprising  a  character 
or  word. 

parallal  transmlition  —  A  system  for  send¬ 
ing  all  bits  of  a  particular  character 
simultaneously. 

paramatar  —  1 .  In  a  subroutine,  a  quantity 
which  may  be  given  different  values 
when  the  subroutine  is  used  in  different 
main  routines  or  in  different  parts  of 
one  main  routine,  but  which  usually  re¬ 
mains  unchanged  throughout  any  one 
such  use.  2.  A  quantity,  in  a  mathemati¬ 
cal  calculation,  that  may  be  assigned  any 
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arbitrary  value.  3.  In  generators,  the 
quantity  used  to  designate  input/output 
devices  to  specify  subroutines  to  be  in¬ 
cluded,  or  to  define  the  routine  to  be 
generated.  5.  A  constant  or  a  variable  in 
mathematics  that  remains  constant  dur¬ 
ing  some  calculation.  6.  A  definable 
characteristic  of  an  item,  device,  or  sys¬ 
tem. 

paramatar  block  —  A  table  of  user-created 
information  that  is  consequent  to  each 
operating  system  call.  The  information, 
for  example,  allows  the  operating  sys¬ 
tem  to  provide  the  requested  service 
correctly. 

paramatar,  mothamoticol  —  See  mathemat¬ 
ical  parameter. 

paramafar  mod«  (ditploy)  —  This  mode  is 
used  to  control  the  display.  It  esta¬ 
blishes  parameter  information  for  each 
of  the  other  modes.  The  parameters  are 
changed  only  when  anotner  parameter 
word  is  encountered.  Special  features  of 
this  mode  include:  an  automatic  stop  bit 
— ^signals  the  computer  when  plotting  is 
completed  and  brings  the  display  to  a 
halt;  individual  parameter  inhibit  bits — 
permit  each  parameter  to  be  indepen¬ 
dently  established. 

paramatar,  pratat  —  A  parameter  incor¬ 
porated  into  a  subroutine  during  input. 

parametar,  pragram  —  A  parameter  incor¬ 
porated  into  a  subroutine  during  com¬ 
putation.  A  program  parameter  very 
frequently  comprises  a  word  stored  rel¬ 
ative  to  either  the  subroutine  or  the 
entry  point  and  dealt  with  by  the  sub¬ 
routine  during  each  reference.  It  may  be 
altered  by  the  routine  and/or  may  vary 
from  one  point  of  entry  to  another. 

paramatars,  raport  ganaration  —  Manufap 
turers  furnish  a  program  for  automatic 
creation  of  reports  according  to  user 
specifications.  i  o  use  the  report  gener¬ 
ator,  the  programmer  merely  prepares  a 
set  of  parameters  defining  control  fields 
and  report  lines.  These  parameters  are 
used  as  input  to  the  report  generator 
that  produces  a  symbolic  program.  The 
assembled  version  of  this  program  ac¬ 
cepts  raw  data  as  input,  edits  it,  and  gen¬ 
erates  the  desired  reports. 

paramatart,  sorting  —  The  response  to 
the  requirement  for  specifications  for  a 
sort/merge  generator.  Parameters  are 
used  to  fix  input  and  output  formats, 
computing  configuration,  location  of 
keys,  and  so  on. 

paramotor,  statomont  —  A  parameter 
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statement  assigns  specified  integer  val¬ 
ues  to  specified  variables  at  compile 
time;  e.g.,  parameter  1  =  2  causes  the 
integer  2  to  replace  I  whenever  it  occurs 
in  the  source  program.  This  facilitates 
the  assignment  of  different  values  to  fre¬ 
quently  referenced  parameters  in  differ¬ 
ent  compilations  or  the  same  program. 

paramater  testing  —  Tests  of  individual 
sections  or  subroutines  of  a  program  to 
assure  that  specified  inputs  proouce  the 
desired  outputs. 

parameter  word  —  A  word  in  a  subroutine 
which  contains  one  or  more  parameters 
which  specify  the  action  of  the  subrou¬ 
tine,  or  words  which  contain  the  address 
of  such  parameters. 

parametric  programming  —  A  method  for 
investigating  the  effect  on  an  optimal 
linear-programming  solution  of  a  se¬ 
quence  of  proportionate  changes  in  the 
elements  of  a  single  row  or  column  of 
the  matrix.  Most  commonly,  the  method 
is  applied  to  either  the  objective-func¬ 
tion  row  or  the  right-side  column. 

parity  —  As  regards  computer  operations, 
parity  relates  to  the  maintenance  of  a 
sameness  of  level  or  count,  i.e.,  keeping 
the  same  number  of  binary  ones  in  a 
computer  word  to  thus  be  able  to  per¬ 
form  a  check  based  on  an  even  or  odd 
number  for  all  words  under  examina¬ 
tion. 

parity  bit  —  1 .  A  redundant  bit  added  to  a 
group  of  bits  so  that  an  inaccurate  re¬ 
trieval  of  that  group  of  bits  is  detected. 
2.  A  parity  bit  is  most  often  used  to  de¬ 
velop  a  total  of  bits,  either  odd  or  even, 
for  each  character.  It  is  usually  as¬ 
sociated  with  the  frame  for  each  6-bit 
character  on  tape,  and  parity  bits  can  be 
placed  at  intervals  to  associate  them 
with  the  seven  rows  of  bits,  i.e.,  six  for 
data  and  one  for  parity.  3.  The  total  or 
summation  check  in  which  the  binary 
digits  in  a  single  character  or  word  in 
storage  are  added  to  check  against  a  sin¬ 
gle,  previously  specified  digit;  e.g.,  a 
check  of  the  test  to  determine  whether 
the  number  of  ones  or  zeros  is  odd  or 
even.  4.  A  technique  in  parallel  addition 
wherein  some  or  all  or  the  carries  are 
temporarily  stored  instead  of  being  al¬ 
lowed  to  propagate  immediately.  5.  A 
binary  digit  appended  to  an  array  of  bits 
to  make  the  sum  of  all  the  bits  always 
odd  or  always  even. 

parity,  block  syitem  —  A  system  of  using 
an  additional  bit  to  a  block  of  informa- 


parity  check,  .  «  . 

tion  to  detect  single  bit  errors  in  the 
block. 

parity  check  —  1 .  A  summation  check  in 
which  the  binary  digits,  in  a  character  or 
word,  are  added,  and  the  sum  checked 
against  a  single,  previously  computed 
parity  digit;  i.e.,  a  check  tests  whether 
the  number  of  ones  in  a  word  is  odd  or 
even.  (Synonymous  with  odd-even 
check,  and  related  to  redundant  check 
and  forbidden-combination  check.)  2. 
Use  of  a  redundant  and  the  least  signifi¬ 
cant  digit  (called  the  parity  digit)  carried 
along  as  a  check  of  a  binary  (machine) 
word.  It  is  1  if  the  total  number  of  Ts  in 
the  machine  word  is  odd,  and  0  if  the 
total  number  of  1  ’s  in  the  machine  word 
is  even,  for  the  even  parity  check.  Tne 
digit  value  is  0  for  an  odd  number  of  1  ’s, 
and  1  for  an  even  number  of  Ts  when 
the  odd  parity  check  is  used.  See  check 
digit,  parity. 

parity  check,  character  (communications) 

—  During  transmission,  as  the  core 
storage  readout  is  being  converted  from 
parallel  to  serial  bit  form,  the  data  line 
terminal  at  the  transmitting  end  func¬ 
tions  to  add  a  parity  bit,  where  neces¬ 
sary,  to  make  each  data  character  odd  or 
even  parity.  As  the  data  characters  are 
being  received,  the  data  line  terminal 
makes  a  parity  check  as  the  conversion 
from  serial  to  parallel  bit  form  takes 
place  for  the  storage  entry.  The  parity 
and  synchronizing  hits  are  dropped  off 
at  this  time.  If  the  wrong  parity  is  de¬ 
tected,  an  error  is  signaled  by  the  receiv¬ 
ing  computer. 

parity  check  digit  —  See  check  digit,  parity. 

parity  check,  even  —  See  check,  even  par¬ 
ity. 

parity  check,  horizontal  —  A  parity  check 
applied  to  the  group  of  certain  bits  from 
every  character  in  a  block. 

parity  check,  longitudinal  (communica¬ 
tions)  —  The  data  line  terminal  gener¬ 
ates  a  longitudinal  parity  count  charac¬ 
ter  as  the  data  characters  are  being 
transmitted.  This  is  essentially  a  count 
for  even  parity  of  all  bits  in  each  one  of 
the  bit  levels  for  all  data  characters  in 
the  message.  This  same  count  is  also 
generated  for  the  bits  of  the  data  char¬ 
acters  entering  the  data  line  terminal 
when  it  is  receiving.  The  longitudinal 
parity-count  character  generated  by  the 
magnetic  tape  terminal  at  the  sending 
end  follows  immediately  after  the  end  of 
the  block  character,  to  be  compared 
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with  the  longitudinal  parity  count  char¬ 
acter  generated  at  the  computer. 

parity  chock  procoduro  —  A  method  of 
checking  the  correctness  of  binary  data 
after  that  data  has  been  transferred 
from  or  to  storage.  An  additional  bit, 
called  the  parity  bit,  is  appended  to  the 
binary  word  or  character  to  be  trans- 
ferrea.  The  parity  bit  is  the  single-digit 
sum  of  all  the  binary  digits  in  the  word 
or  character  and  its  logical  state  can  be 
assigned  to  represent  either  an  even  or 
an  odd  number  of  1  s  making  up  the  bi¬ 
nary  word.  Parity  is  checked  m  the  same 
manner  in  whicn  it  is  generated. 

parity-chock,  vortical  —  See  check,  even 
parity. 

parity-count  charactor  (longitudinal)  — 

Same  as  parity  check,  longitudinal  (com¬ 
munications). 

parity  orror  —  See  error,  parity. 

parity,  ovon  —  See  check  digit,  parity. 

parity  flag  —  A  specific  indicator  that  sig¬ 
nals  whether  or  not  the  number  of  digits 
in  the  logic  one  condition  is  an  odd  or 
even  value.  The  indicator  is  often  used 
for  error  checking  purposes  during  i/o 
operations. 

parity,  i/o  intorrupt  —  See  interrupt,  i/o 
parity. 

parity-lino  circuit  —  A  multistation  net  in 
which  all  stations  are  on  a  single  circuit. 
The  stations  must  share  the  circuit  since 
only  one  station  may  transmit  at  a  time. 

parity,  magnotic-tapo  —  See  magnetic- 
tape  parity. 

parity,  odd  —  See  check  digit,  parity. 

parity  or  mark-track  orror  —  Indicates  that 
during  the  course  of  the  previous  block 
transfer,  a  data  parity  error  was  de¬ 
tected  or  one  or  more  bits  have  been 
picked  up  or  dropped  out  from  either 
the  timing  track  or  the  mark  track. 

parity,  storago  —  A  particular  application 
of  parity  checking  codes  or  devices 
when  transferring  data  to  or  from  stor¬ 
age  devices  such  as  disk,  drum,  auxiliary 
core,  etc. 

parity,  tapo  —  That  particular  application 
of  parity  checking  codes  or  devices 
when  transferring  data  to  or  from  mag¬ 
netic  or  paper  tape. 

parsar  —  A  routine  that  controls  decoding 
of  an  external  program  statement  by  es¬ 
tablishing  its  syntactic  tree,  according  to 
the  specified  syntax  of  the  programming 
language. 


parting,  language  thaory  —  The  breaking 
down  of  the  components  of  a  sentence 
into  structural  forms. 

part  —  A  part  of  an  instruction  word  that 
specifies  the  address  of  an  operand. 
Loosely,  the  operator  part  of  an  instruc¬ 
tion. 

part,  addrats  —  LA  part  of  an  instruction 
word  that  specifies  the  address  of  the 
operand.  2.  The  part  of  an  instruction 
word  that  defines  the  address  of  a  regis¬ 
ter  or  location. 

part,  function  —  Same  as  operation  part. 

partial  orithmatic,  multipla  —  See  arithme¬ 
tic,  multiple. 

partial  corry  —  See  carry,  partial. 

partial  driva  pulta  —  See  pulse,  partial 
write. 

partial  product  —  See  product,  partial. 

partial-road  pulto  —  Any  one  of  the  ap¬ 
plied  currents  that  will  cause  selection 
of  a  core  for  reading. 

partial-soloct  input  pulso  —  Same  as  pulse 
partial  write. 

partial-soloct  output  pulso  —  Same  as  par¬ 
tial-read  pulse. 

partial  sum  —  See  sum,  partial. 

partial  sum  goto  —  Same  as  gate,  exclusive 
OR. 

partial  word  —  A  programming  device 
which  permits  the  selection  of  a  portion 
of  a  machine  word  for  processing. 

partial  writo  pulso  —  See  pulse,  partial 
write. 

partitionod  data  sot  —  See  data  set,  parti¬ 
tioned. 

portitioning  —  Subdividing  one  large 
block  into  smaller  subunits  that  can  be 
handled  more  conveniently,  e.g.,  parti¬ 
tioning  a  matrix. 

port,  oporation  —  See  operation  part. 

part,  oporator  —  Same  as  operation  part. 

PASCAL  —  A  language  designed  to  enable 
teaching  of  programming  as  a  system¬ 
atic  discipline  and  to  do  systems  pro¬ 
gramming.  Based  on  the  language, 
ALGOL,  It  emphasizes  aspects  of  struc¬ 
tured  programming. 

PASCAL  P-codo  —  Some  manufacturers 
have  designed  a  microcomputer  around 
a  language  instead  of  the  other  way 
around.  The  language  is  PASCAL.  One 
way  to  compile  this  high-level  program¬ 
ming  language  is  to  ao  it  in  two  steps. 
First,  PASCAL  source  code  is  compiled 
into  its  intermediate  code,  P-code.  then 
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the  P-code  is  executed  interpretively  on 
the  host  machine.  This  interpreter  is  ac¬ 
tually  an  idealized  stack  machine  and 
can  oe  implemented  in  software.  That 
is,  with  the  proper  routines,  a  processor 
can  be  turneci  into  a  pseudomachine 
whose  native  language  is  the  P-code. 

PASCAL  structura  —  PASCAL  is  a  block- 
structured  programming  language  in 
the  style  of  ALGOL.  Programs  consist 
of  two  parts:  a  heading  names  the  pro¬ 
gram  and  specifies  the  variables  it  will 
use,  and  the  body  of  the  program,  called 
a  block,  follows.  A  block  is  further  sub¬ 
divided  into  six  sections.  The  first  four 
declare  the  labels,  constants,  data  types, 
and  variables.  The  fifth  names  and  pre¬ 
cedes  an  actual  procedure  or  function. 
The  last  section,  called  the  statement 
section,  contains  the  executable  code 
for  the  named  function  or  procedure. 

Labels  identify  statements  so  they  can 
be  referenced.  Constants  equate  num¬ 
bers  with  names  for  use  throughout  a 
program,  like  pi  =  3.14.  Data  types  are 
numerous;  furthermore,  structured 
types  can  be  defined  to  include  arrays, 
records,  sets,  and  files.  Each  named 
variable  must  be  followed  by  its  type. 
Procedures  can  be  put  within  proce¬ 
dures,  and  the  statements  for  each  must 
be  preceded  with  the  keyword  “begin” 
ana  terminated  with  the  word  “end.” 
Operators  are  defined  for  multiply,  di¬ 
vide,  add,  subtract,  log^ical,  and  rela¬ 
tional,  and  numerous  control  state¬ 
ments  are  allowed. 

pats,  iortlng  —  The  processing  of  each 
file  record  once,  for  the  purpose  of  re¬ 
ducing  the  number  of  strings  of  se¬ 
quenced  records  and  increasing  the 
number  of  sequenced  records  per 
string. 

pats  (sorting),  intormodiate — ^Any  phase 
of  a  merging  operation  which,  because 
of  the  number  of  strings  or  otherwise, 
does  not  reduce  the  file  to  a  single  se¬ 
quenced  string. 

password  —  The  unique  set  of  digits  or 
characters  assigned  to  a  user  as  part  of 
his  identification  number  in  com¬ 
municating  with  the  computer. 

patch  —  LA  section  of  coding  inserted 
into  a  routine  (usually  by  explicitly 
transferring  control  from  the  routine  to 
the  patch  and  back  again)  to  correct  a 
mistake  or  alter  the  routine.  2.  A  special 
routine  linked  to  the  program  by  uncon¬ 
ditional  transfers  or  control;  used  for 
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checking  or  correcting  programs.  3.  To 
correct  or  change  the  coding  at  a  partic¬ 
ular  location  by  inserting  transfer  in¬ 
structions  at  that  location  and  by  adding 
the  new  instructions  and  the  replaced 
instructions  elsewhere, 
patchboard  —  A  removable  board  con¬ 
taining  hundreds  of  terminals  into 
which  patch  cords  (short  wires)  are  con- 
necteci,  which  determine  the  different 
programs  for  the  machine.  To  change 
the  program,  the  wiring  pattern  on  the 
patchboard  or  the  patchboard  itself 
must  be  changed. 

patch  cord  —  A  handy  flexible  connector 
conductor  with  receptacles  or  connec¬ 
tors  at  each  end  ana  which  is  used  to 
interconnect  sockets  of  plugboards, 
patching  plug  program  —  A  relatively 
small  auxiliary  plugboard  patched  witri 
a  specific  variation  of  a  portion  of  a  pro¬ 
gram  and  designed  to  be  plugged  into  a 
relatively  larger  plugboard  patched  with 
the  main  program, 
patch  panel  —  See  control  panel, 
patchplug  — A  specialized  plug  of  metal 
or  plastic  which  functions  as  a  patch¬ 
cord.  The  patchplug  is  cordless  in  con¬ 
trast  to  a  standard  plug  which  has  a  wire 
for  jumping  or  connecting  two  termi¬ 
nals.  A  patcnplug  usually  has  an  insulat¬ 
ing  handle. 

patch-program  plugboard  —  See  plug,  pro¬ 
gram  patching. 

patch  routine  —  1 .  Enables  octal  changes 
(or  corrections)  to  be  made  to  specified 
programs  at  object  prograin  execution 
time.  Changes  occur  in  main  memory 
only  and  do  not  affect  the  object  pro¬ 
gram  stored  on  the  run  tape.  2.  A  spe¬ 
cific  correcting  routine  written  of  a  se¬ 
quence  on  tne  program  chart  and 
referring  to  a  correct  sequence, 
path  —  The  logical  course  or  line  of  direc¬ 
tion  taken  by  a  computer  in  the  execu¬ 
tion  of  a  routine. 

path,  critical  —  The  longest  time  path  in  a 
project  which  has  to  be  done  as  quickly 
as  possible.  Because  the  overall  time  re¬ 
quired  to  complete  the  project  cannot 
be  less  than  that  requirecl  along  the  crit¬ 
ical  path,  it  requires  the  most  careful 
monitoring.  Any  delay  along  this  path 
causes  the  project  to  be  delayed,  while 
minor  delays  along  noncritical  paths 
does  not.  See  PERT. 

path,  main  —  The  principal  course  or  line 
of  direction  taken  by  a  computer  in  the 


pattern,  bit 

execution  of  a  routine,  directed  by  the 
logic  of  the  program  and  the  nature  of 
the  data. 

pattern,  bit  —  See  bit  pattern. 

pattern  compaction,  curve  —  See  compac¬ 
tion,  curve  fitting. 

pottern  recognition  —  1 .  The  identifica¬ 
tion,  by  automatic  means,  of  shapes, 
forms,  or  configurations.  2.  The  recog¬ 
nition  of  shapes  or  other  patterns  by  a 
machine  system.  The  patterns  may  be 
either  a  physical  shape  or  a  speech  pat¬ 
tern. 

pattern-sentitive  fault  —  A  fault  which  is 
brought  forth  only  as  a  result  to  one  or 
certain  patterns  or  sequences  of  data, 
i.e.,  a  program  for  testing  for  positive, 
negative,  or  zero  in  that  order  and 
which  could  respond  incorrectly  to 
minus  zero,  but  would  respond  prop¬ 
erly  to  all  other  numbers,  or  a  fault 
brought  on  by  excessive  heat  dissipa¬ 
tion. 

paycheck  run  —  Refers  to  the  processing 
and  actual  printing  of  payroll  checks. 

PCI  (Process  Control  Interface),  home  sys¬ 
tem —  A  process  control  interface 
board  permits  an  interface  with  home 
computers  to  a  variety  of  electrome¬ 
chanical  devices  such  as  relays,  switches, 
motors,  contactors,  thermostats,  and  so 
on.  One  type  of  PCI  uses  eight  relay 
outputs  and  eight  optically  isolated  in¬ 
puts  that  transmit  sensory  and  control 
information  to  and  from  the  computer. 
Applications,  practically  unlimited,  in¬ 
clude  monitor  environmental  condi¬ 
tions  (heat,  light,  humidity)  in  the  home 
or  laboratory;  control  warning  devices; 
control  automatic  sorting  and  grading 
of  products  on  an  assembly  line;  and 
read  and  respond  to  scientific  test  re¬ 
sults,  such  as  changes  in  pressure,  pH, 
or  viscosity. 

PCM  —  1 .  Punched  card  machine — ^The 
set  of  conventional  punch  card  equip¬ 
ment  including  sorters,  collators,  and 
tabulators.  (Synonymous  with  EAM  and 
clarified  by  tabulating  equipment.)  2. 
Pulse  code  modulation — Modulation  of 
a  pulse  train  in  accordance  with  a  code. 

PC-relative  addressing  —  In  some  sys¬ 
tems,  a  PC  (program  counter)  relative 
address  is  formed  by  adding  the  dis¬ 
placement  value  specified  in  the  ope¬ 
rand  field  of  the  instruction  to  the  cur¬ 
rent  contents  of  the  program  counter. 


periodic  dumping,  time  sharing 

peak  data  transfer  —  See  data  transfer 
rate. 

pen,  light  —  An  optional  device,  used  in 
conjunction  witn  the  incremental  dis¬ 
play,  that  can  greatly  extend  its  useful¬ 
ness.  It  is  a  high  speed,  photosensitive 
device  that  can  cause  the  computer  to 
change  or  modify  the  display  on  the 
cathode-ray  tube.  As  the  pertinent  dis¬ 
play  information  is  selected  by  the  oper¬ 
ator,  the  pen  signals  the  computer  by 
generating  a  pulse.  Acting  upon  this  sig¬ 
nal,  the  computer  can  then  instruct 
other  points  to  be  plotted  across  the 
tube  face  in  accordance  with  the  pen 
movements,  or  exercise  specific  options 
previously  programmed  without  the 
need  for  separate  input  devices. 

pan  (light)  control  —  A  light  pen  for  com¬ 
munication  between  operator  and 
processor.  When  this  penlike  device  is 
pointed  at  information  displayed  on  the 
screen,  it  detects  light  from  the  cathode- 
ray  tube  when  a  beam  passes  within  its 
field  of  view.  The  pen’s  response  is 
transmitted  to  the  computer,  which  re¬ 
lates  the  computer’s  action  to  the  sec¬ 
tion  of  the  image  being  displayed.  In 
this  way,  the  operator  can  delete  or  add 
text,  maintain  tighter  control  over  the 
program,  and  choose  alternative 
courses  of  action. 

parcaption,  artificial  —  See  artificial  cogni¬ 
tion. 

parformanca  avaluatien  —  The  analysis 
(in  terms  of  initial  objectives  and  esti¬ 
mates  and  usually  made  on  site)  of  ac¬ 
complishments,  using  an  automatic 
data-processing  system  to  provide  in¬ 
formation  on  operating  experience  and 
to  identify  any  required  corrective  ac¬ 
tions. 

parformanca  pariod  —  A  particular  time 
interval  in  which  a  device  is  to  operate, 
i.e.,  the  scheduled  hours  of  operation, 
but  not  including  various  test  or  prepar¬ 
atory  schedules  or  hours  rescheduled 
due  to  equipment  malperformance. 

pariod,  action  —  The  time  during  which 
the  stored  data  is  read  or  new  data  is 
written  in  a  storage  location,  specifically 
in  electrostatic  storage  tubes. 

pariod,  digit  —  The  time  interval  between 
the  occurrence  of  successive  digit  sig¬ 
nals. 

poriodic  dumping,  timo  shoring  —  See  time 
sharing,  periodic  dumping. 
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period,  perforaidiice 

period,  porformonce  —  See  performance 
period. 

poriod,  scon  —  See  scan  period. 

poriphoral  —  Operation  of  input/output 
and  other  devices  not  under  direct  com¬ 
puter  control;  most  commonly  used  to 
designate  the  transfer  of  information 
between  magnetic  tapes  and  other 
media. 

poriphoral  addrotsing,  single  chip  systoms 

—  On  some  low-cost  systems  users  ad- 
dresyjeripherals  the  same  way  as  mem¬ 
ory.  Thus,  powerful  memory-reference 
instructions  (and  addressing  mode)  may 
be  used  for  peripheral  data  i/o  as  well. 
Some  systems  offer  straightforward 
handshaking  i/o  that  allows  simple  in¬ 
terfacing  in  DMA  (Direct  Memory  Ac¬ 
cess)  and  multiprocessor  applications. 

poriphoral  bus  —  On  many  systems,  i/o  in¬ 
terfaces  and  peripherals  often  plug 
right  into  the  bus  slots.  The  result  is  a 
siniple  and  powerful  method  of  i/o  in¬ 
terfacing. 

poriphoral  circuit,  programmablo  —  Many 
new  peripheral  circuits  for  microproces¬ 
sors  offer  a  new  dimension  for  LSI  sup¬ 
port  chips  in  that  they  are  all  pro- 
CTammable.  This  allows  the  system 
designer  maximum  flexibility  which  re¬ 
sults  in  lowered  system  cost.  Many  cir¬ 
cuits  provide  functions  for  serial  i/o 
liming,  byte-oriented  i/o,  direct  mem¬ 
ory  access,  and  interrupt  control. 

poriphoral  control,  Diroct  Momory  Accois 
(DMA)  —  For  high-speed  transfer 
rales,  DMA  transfers  data  on  a  cycle¬ 
stealing  basis,  on  some  computers,  di¬ 
rectly  between  the  memory  and  the  ex¬ 
ternal  device,  bypassing  the  central 
processor. 

poriphorol  controls  —  Peripheral  controls 
regulate  the  transfer  of  data  between 
the  central  processor  and  peripheral  de¬ 
vices.  Specifically,  they  reconcile  the 
mechanical  speeds  of  the  peripheral  de¬ 
vices  with  the  electronic  speed  of  the 
computer. 

poriphoral  control  transfors  —  Peripheral 
controls  often  regulate  the  transfer  of 
data  between  the  central  processor  and 
peripheral  devices.  Specifically,  they 
reconcile  the  mechanical  speeds  of  the 
central  processor,  and  minimize  the  in¬ 
terruption  of  central  processor  activity 
due  to  peripheral  data  transfers. 

poriphoral  control  unit  —  An  intermediary 
control  device  that  links  a  peripheral 
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unit  to  the  central  processor,  or  in  the 
case  of  off-line  operation,  to  another  pe¬ 
ripheral  unit. 

poriphoral  convorsion  program  —  Handles 
all  those  jobs  normally  done  by  a  sepa¬ 
rate  peripheral  processor.  The  priority 
interrupt  system  and  multiple  memory 
accumulators  in  the  computer  eliminate 
virtually  all  loss  in  running  time.  Such 
processing  is  done  through  the  arithme¬ 
tic  processor. 

poriphoral  dovicos  —  Various  kinds  of  ma¬ 
chines  that  operate  in  combination  or 
conjunction  with  a  computer  but  are  not 
physically  part  of  the  computer.  Periph¬ 
eral  devices  typically  display  computer 
data,  store  data  from  the  computer  and 
return  the  data  to  the  computer  on  de¬ 
mand,  prepare  data  for  human  use,  or 
acquire  data  from  a  source  and  convert 
it  to  a  form  usable  by  a  computer. 

paripharal  davicat,  programmable  — 

The  programmable  devices  represent  a 
distribution  of  computing  power.  The 
UPI  (or  universal  peripheral  interface) 
is,  in  fact,  an  entire  ROM-  or  EPROM- 
based  microcomputer  that  serves  as  a 
custom  programmble  interface  for 
more  complex  peripherals.  Prepro¬ 
grammed  versions  of  the  device  are 
available  as  data  encryption  units,  prin¬ 
ter  controllers  and  other  functions. 

poriphoral  oquipmont — ^  1.  Various  units 
or  machines  that  are  used  in  combina¬ 
tion  or  conjunction  with  the  computer 
but  are  not  part  of  the  computer  itself, 
such  as  typewriters,  sorters,  tape  read¬ 
ers,  and  others.  2.  Operations  consid¬ 
ered  not  a  part  of  processing,  comput¬ 
ing  or  logic,  but  instead  mainly  input 
and  output  operations,  such  as  mag¬ 
netic  tape  conversion,  card  punching, 
printing,  reading.  See  auxiliary  equip¬ 
ment. 

peripheral,  input-output  —  Typical  input- 
output  peripherals  include  diskettes, 
cartridge  disks,  hardcopy  terminals, 
video  display  terminals,  magnetic  tape 
units,  disc  pack  drives,  line  printers, 
paper  tape  punches  and  readers,  cas¬ 
settes,  plotters,  and  card  readers.  Also 
generally  included  are  A/D  and  D/A 
(analog  and  digital)  converters,  digital 
i/o  and  general-purpose  interfaces. 

poriphoral  intorfaco  adaptor  (PIA)  — 
Some  microprocessors  have  incorpo¬ 
rated  LSI  devices  exclusively  dedicated 
to  enhance  their  i/o  capaoilities  and 
thus  simplify  the  interfacing  task  of  the 


peripheral  interface  channel 

design  engineer.  For  example,  several 
firms  provided  microprocessors  with 
special  peripheral  interface  adapters 
(PIA)  that  act  like  a  universal  i/o  inter¬ 
face.  The  typical  PIA  offers  two  8-bit, 
3-state  buses  to  interface  with  peripher¬ 
als,  along  with  the  ability  to  service  four 
independent  interrupt  lines.  The  unit 
also  provides  handshake  control  logic 
signals  for  synchronizing  i/o  devices  to 
the  microprocessor. 

paripheral  Interface  channel  —  That  inter¬ 
face  form  (matching)  previously  de¬ 
signed  or  agreed  on  so  that  two  or  more 
units,  systems,  programs,  etc.,  may  be 
easily  joined,  transconnected,  or  as¬ 
sociated  to  function  properly  together 
in  communication  of  information. 

peripheral  Interfaces  —  A  number  of  op¬ 
tional  interface  cards  are  available  for 
practically  all  systems,  for  a  selected  set 
of  standard  peripherals.  The  interfaces 
are  implementea  as  printed  circuit  cards 
that  plug  into  the  chassis  assembly. 

peripheral  interrupt  —  The  stop  resulting 
from  the  signal  of  readiness  for  or  com¬ 
pletion  of  a  task  by  a  peripheral  device. 

peripheral  operation  —  Operation  of  in¬ 
put/output  and  other  devices  not  under 
direct  computer  control;  most  com¬ 
monly  used  to  designate  the  transfer  of 
information  between  magnetic  tapes 
and  other  media. 

peripheral  plotters  —  See  plotters,  periph¬ 
eral. 

peripheral  processing,  concurrent  —  Ser¬ 
vice  functions  can  be  performed  on  a 
peripheral  computing  system  that 
serves  as  an  auxiliary  to  a  larger  system, 
or  they  can  be  performed  on  one  system 
concurrently  with  other  types  of  proc¬ 
essing,  such  as  stacked  job  processing, 
in  a  way  that  ensures  that  the  data-proc- 
essing  facilities  of  the  system  are  effi¬ 
ciently  employed.  When  peripheral  and 
stacked  joo  processing  are  performed 
concurrently,  it  is  possible  to  incorpo¬ 
rate  in  the  operating  system  optional 
features  that  are  designed  to  enaole  the 
operator  to  mount  files  for  one  job 
while  other  jobs  are  being  processed. 

peripheral  processor  —  For  some  environ¬ 
ments,  input  and  output  are  best  proc¬ 
essed  by  two  interconnected  computers 
wherein  one  computer  handles  the  in¬ 
put/output  for  the  other.  The  control 
programs  of  operating  system  provide 
the  capability  to  handle  this  mode  of 
operation  for  a  configuration  of  equip- 
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ment  in  which  a  very  high-speed,  high- 
storage  capacity  central  processing  unit 
performs  calculations  upon  data  sup¬ 
plied  by  a  smaller  computer  that 
schedules,  buffers,  and  controls  the  flow 
of  input  data,  intermediate  results,  and 
output  data  to  and  from  the  larger  unit. 
Usually  in  this  configuration  the  larger 
unit  is  termed  the  “host”  and  the 
smaller  one  is  called  “peripheral,”  but 
either  one  may  actually  be  in  control  of 
the  other’s  operations  and  schedule, 
peripheral  subsystems  —  A  subsystem 
consists  of  one  or  more  peripheral  units 
of  the  same  type  connected  to  an  availa¬ 
ble  input/output  channel.  Each  subsys¬ 
tem  is  controlled  by  a  channel  syn¬ 
chronizer/control  unit  that  interprets 
the  control  signals  and  instructions  is¬ 
sued  by  the  central  processor,  effects 
the  transfer  of  data  to  or  from  the  se¬ 
lected  unit  and  the  central  processor, 
indicates  to  the  central  processor  the 
status  of  the  available  peripheral  units, 
and  informs  the  central  processor  when 
errors  or  faults  that  affect  the  operation 
of  the  subsystem  occur, 
pariphoral  transfer  —  A  procedure  or  pro¬ 
cess  for  transferring  data  between  two 
units  of  peripheral  or  auxiliary  equip¬ 
ment. 

peripheral  trunks  —  The  basic  systems  are 
equipped  with  many  input/output 
trunts,  each  of  which  can  be  connected 
to  a  peripheral  control.  A  control  which 
handles  noth  reading  and  writing  (e.g., 
a  magnetic  tape  control)  connects  to  a 
pair  of  trunks.  Data  are  transferred  be¬ 
tween  main  memory  and  a  trunk  (and 
thus  a  peripheral  device)  via  the  read/- 
write  channel  specified  in  the  instruc¬ 
tion  which  initiates  the  transfer.  Addi¬ 
tional  peripheral  devices  can  be 
connected  to  the  system  simply  by  add¬ 
ing  eight  more  input/output  trunks  to 
the  basic  configuration.  Trie  number  of 
peripheral  devices  in  a  system  depends 
only  on  the  number  of  input/output 
trunks  available. 

permanent  data  files  —  See  data  files, 
permanent  fault  —  See  fault,  permanent, 
permanent  memory  —  Storage  informa¬ 
tion  that  remains  intact  when  the  power 
is  turned  off.  Also  called  nonvolatile 
storage. 

permanent  storage  —  Same  as  storage, 
nonvolatile. 

permanent  virtuol  circuit  ^ — A  permanent 
association  existing  between  two  DTEs. 
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It  is  effectively  a  point-to-point,  non- 
switched  circuit  over  which  only  data, 
reset,  interrupt,  and  flow-control  pack¬ 
ets  can  flow. 

permutated-title  lnd«x  —  Same  as  index, 
permutation. 

permutation  —  Any  of  the  total  number  of 
changes  in  position  or  form  that  are 
possible  in  a  group. 

permutation  index  —  See  index,  permuta¬ 
tion. 

permuted-title  index  —  Same  as  index,  per¬ 
mutation. 

personal  computers,  video-  and  cassette- 
based  —  Some  users  have  a  tv  set  as  an 
output  display,  a  full  alphanumeric  key¬ 
board  for  input,  and  an  audio  cassette 
for  program  storage  and  exchange. 
Video-based  systems  provide  full  user 
to  system  interaction  at  minimal  cost. 
The  speed  of  system  response  is  practi¬ 
cally  instantaneous.  Operations  may  be 
performed  in  almost  complete  silence. 
Reliability  is  enhanced  as  electro¬ 
mechanical  mechanisms  are  limited  to 
the  keyboard  and  cassette  recorder. 
Data  media  storage  density  is  increased 
with  audio  cassettes  over  paper  tape. 

parsonai  computing  —  Personal  comput¬ 
ers  are  often  defined  as  those  that  are 
low  cost  (relative  to  mini  and  standard 
systems),  based  on  tiny  microcomputer 


chips  and  thus  portable,  personally  con¬ 
trollable,  and  easily  used.  There  are  sev¬ 
eral  classifications — home,  hobbyist, 
professional,  business,  very  small  busi¬ 
ness,  appliance,  and  more, 
porsonality  cards  —  Inside  some  PROM 
programers,  a  microcomputer  tailors 
the  program  to  the  PROM  the  develop¬ 
ment  team  has  decided  to  use.  A  pro- 
gramer  often  directs  the  data  to  be 
stored  through  “personality”  cards  that 
provide  the  appropriate  timing  pat¬ 
terns,  voltage  levels,  and  other  require¬ 
ments.  The  programer  is  partitioned  so 
that  new  personality  cards  can  be  in¬ 
serted  as  new  PROMs  are  developed, 
personality  modulo  —  A  typical  personal¬ 
ity  module  contains  the  specialized  in¬ 
terfacing,  power  supplies  and  program¬ 
ming  instructions  unique  to  the 
articular  PROM  or  family  of  PROMs 
eing  programmed  (pulse  width,  num¬ 
ber  of  pulses,  duty  cycles  and  threshold 
level).  In  many  cases,  a  single  module 
enables  the  user  to  program  several 
types  of  PROMs. 

PERT/COST  —  A  PERT  program  for  pro¬ 
viding  management  with  cost  control 
for  all  phases  of  a  project. 

PERT/COST  system  —  A  generalized  pro¬ 
gram  designed  to  facilitate  planning, 
scheduling,  control,  and  monitoring  of 
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384 


PERT,  •arly  start  datas 


photographic  storaga 


both  large-  and  small-scale  research  and 
development  projects. 

PERT,  aorly  stort  datas  —  Used  in  an  opti¬ 
mistic  time  estimate  in  which  each  joo  is 
started  as  early  as  possible  to  estimate 
the  duration  of  the  entire  task. 

PERT,  fraa  float  —  Certain  stops  used  to 
halt  particular  tasks  where  no  action 
would  have  resulted  in  an  overall  delay 
in  the  project. 

PERT,  lotost  stort  dotos  —  Used  in  estimat¬ 
ing  the  completion  date  of  a  particular 
task.  Each  joD  is  arranged  to  start  as  late 
as  possible  so  that  the  entire  task  is 
completed  on  the  required  date. 

PERT  (Program  Evaluation  and  Roviow 
Tochniguo)  notwork  —  Use  of  PERT  re¬ 
quires  an  extensive  analysis  of  an  overall 
project  in  order  to  list  all  the  individual 
activities,  or  jobs  which  must  be  per¬ 
formed  in  order  to  meet  the  total  objec¬ 
tive.  These  activities  are  then  arranged 
in  a  network  that  displays  the  sequential 
relationship  among  them.  This  analysis 
must  be  extremely  thorough  and  de¬ 
tailed  if  it  is  to  be  realistic.  PERT  pro¬ 
vides  a  means  of  reporting  and  analysis 
for  project  administrators.  Information 
required  can  be  developed  and  areas 
which  impose  the  greatest  time  restric¬ 
tions  on  the  completion  of  a  product 
can  be  high-lighted.  Areas  with  an  ex¬ 
cess  of  time  for  completion,  called  stack 
areas,  are  also  highlighted. 

PERT,  start  datas  —  Used  in  estimating  the 
completion  date  of  a  particular  task. 
Each  job  is  arranged  to  start  as  late  as 
possible  so  that  the  entire  task  is  comp¬ 
leted  on  the  required  date. 

PERT/TIME  — APERT  program  which  al¬ 
lows  management  to  plan,  schedule, 
and  direct  programs  and  projects,  as 
well  as  evaluate  progress  during  project 
execution. 

phase,  compiling  —  See  compiling  phase. 

phose  encoding,  redundant  —  An  encoded 
system  in  which  zeros  and  ones  are 
represented  by  different  width  pulses. 
Each  pulse  can  be  given  once  or  re¬ 
peated  for  a  certain  amount  of  time.  It 
IS  called  redundant  (repeated)  phase  en¬ 
coding;  e.g.,  the  hobbyist  cassette  Kan¬ 
sas  City  Standard  is  redundant  because 
all  of  the  information  is  contained  in  the 
first  portion  of  the  pattern.  Redundant 
phase  encoding  is  actually  frequency- 
shift  keying  (fsk). 

phaso,  oxocuto  —  1 .  The  part  of  the  com¬ 


puter  operating  cycle  wherein  a  com¬ 
mand  in  the  program  register  is  carried 
out  upon  the  address  indicated.  2.  The 
act  of  performing  a  command. 

phata  hits  —  Abrupt  shifts  in  the  phase  of 
a  transmitted  carrier.  Excessive  phase 
hits  can  cause  errors  in  high-speed, 
phase-modulated  or  QAM  modems, 
rhase  hits  generally  originate  in  radio 
carrier  systems. 

phasa  jittar  —  Peak-to-peak  phase  devia¬ 
tion  of  a  transmitted  carrier  signal.  An 
excessive  phase  jitter  causes  errors  in 
high-speed,  phase-modulated  or  QAM 
modems.  Phase  jitter  generally  origi¬ 
nates  in  frequency-division  multiplexers 
in  carrier  systems. 

phasa,  object  —  Same  as  phase,  run. 

phase,  run  —  An  occasion  on  which  the 
target  program  (after  compiling)  is  run 
and  often  called  the  run  pnase,  the  tar¬ 
get  phase,  or  the  object  phase. 

phase,  shift  —  The  time  difference  be¬ 
tween  the  input  and  output  signal  or 
between  any  two  synchronized  signals 
of  a  control  unit,  system,  or  circuit. 

phase,  sorting  —  An  arbitrary  segmenta¬ 
tion  of  a  sort  program.  Many  sorts  are 
segmented  into  three  phases:  initializa¬ 
tion  phase,  internal  phase,  merge  phase. 

phase,  target  —  Same  as  phase,  run. 

phoneme  —  A  primitive  unit  of  auditory 
speech  in  a  given  language. 

phonetic  system  —  The  specific  equip¬ 
ment  which  has  features  for  starting  and 
acting  upon  data  from  the  voice  source 
or  having  a  voice-form  output. 

photocell  light  checks  —  Checks  per¬ 
formed  on  data  read  from  cards  passing 
through  a  card  reader. 

photocell  matrix  —  An  .optical  character 
recognition  term  which  is  a  device  capa¬ 
ble  of  projecting  an  Hnput  onto  a  fixed 
two-dimensional  array  of  photocells  to 
develop  a  simultaneous  cfisplay  of  the 
horizontal  and  vertical  components  of 
the  character.  The  time  necessary  to 
scan  the  character  is  related  to  the  re¬ 
sponse  time  of  the  photocells. 

phetoelectric  reader  —  See  reader,  photoe¬ 
lectric. 

photographic  storage  —  1 .  Photographic 
copies  of  data  shown  on  direct-display 
cathode-ray  lubes.  2.  High-density  stor¬ 
age  of  data  in  binary  form  on  photo¬ 
graphic  disks  for  quick  reference  pur- 
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poses.  3.  Facsimile  copies  of  readable 
documents  or  of  direct  output  of  the 
processor. 

photogravure  —  A  method  of  printing  in 
which  the  small  cells  of  the  characters 
contain  the  ink  on  a  recessed  surface. 
This  method  is  often  used  in  preparing 
documents  for  character  recognition. 

photomultiplier  light  pen  —  A  fiber  optic 
light  pipe  and  photomultiplier  in  the 
light  pen  allow  high-speed  detection  of 
information  displayea  on  the  various 
optical  displays.  Detection  of  informa¬ 
tion  by  the  pen  can  be  sampled  by  the 
computer  to  alter  the  program. 

photo-optic  memory  —  A  memory  that 
uses  an  optical  medium  for  storage.  For 
example,  a  laser  might  be  used  to  re¬ 
cord  on  photographic  film. 

phototypesetting  —  A  reproduction  pro¬ 
cess  for  typed  matter  from  computer 
outputs  to  photographic  film  or  paper, 
ancl  basically  using  optical  character 
recognition  after  phototypesetting  has 
been  used  to  perfect  or  normalize  char¬ 
acter  irregularities  off-line.  Computer- 
controlled  phototypesetting  is  also  used 
for  computer-generated  output  for 
clean  appearance,  rapid  processing,  and 
for  the  use  of  unusual  type  characters 
which  ordinary  line  printers  cannot  pro¬ 
vide,  for  example,  to  produce  phone 
directories. 

physical  simulation  —  The  use  of  a  model 
of  a  physical  system  in  which  computing 
elements  are  used  to  represent  some 
but  not  all  of  the  subsystems. 

PIA  bus  intorfoco  —  The  PI  A  in  many  sys¬ 
tems  is  used  to  provide  8  or  16  bits  of 
external  interface  and  4  control  lines  at 
addressable  locations  in  standard  sys¬ 
tem  memory.  Often,  i/o  bits  can  be  ac¬ 
cessed  in  2  words  of  8  bits  each,  but 
each  i/o  bit  is  individually  programma¬ 
ble  to  act  as  either  an  input  or  an  output. 

PIAs,  singlo-multipio  —  Peripheral  Inter¬ 
face  Adapters  (PIAs)  permit  parallel  ori¬ 
ented  peripherals  to  be  connected  to 
various  microprocessors  usually  with¬ 
out  any  additional  circuit  requirements. 
A  typical  PIA  contains  two  i/o  circuit 
blocks,  each  capable  of  controlling  an 
independent  S-oit  peripheral  i/o  dus. 
Often,  multiple  PIAs  can  be  used  with  a 
single  system  and  selectively  addressed 
by  means  of  Chip  Select  Inputs. 

pica  —  A  unit  of  measure  in  printing  ap¬ 
proximating  one-sixth  of  an  inch. 
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pickup  —  Refers  to  a  memory  location 
from  which  the  processor  will  obtain 
specific  information. 

picosecond  —  One  thousandth  of  a 
nanosecond,  or  lO"*^  seconds;  ab¬ 
breviated  psec. 

pictorial  —  A  series  of  specifications  and 
total  layout  of  columns,  blank  spaces, 
margins,  headings,  stubs,  etc.,  to  de¬ 
velop  the  plan  or  format  for  the  contem¬ 
plated  reports. 

picture  —  In  COBOL,  a  symbolic  descrip¬ 
tion  of  each  data  element  according  to 
specified  rules  concerning  numerals,  al- 
pnanumerics,  location  of  decimal 
points,  and  length. 

pilot  —  An  original  or  test  program,  pro¬ 
ject,  or  device. 

pilot  model  —  A  model  of  a  system  that  is 
not  so  complex  as  a  complete  model 
and  is  used  for  program  testing. 

pilot  system  —  The  collection  of  file  rec¬ 
ords  and  supplementary  data  obtained 
from  the  actual  operations  of  a  business 
over  an  extended  period  and  used  to 
effect  a  realistic  system  for  testing  by 
closely  simulating  the  real  world  envi¬ 
ronment. 

pilot  tape  —  A  tape  that  contains  all  the 
data  used  on  a  pilot  model,  and  is  used 
for  loading  the  files. 

PIO  intorfoco  —  Abbreviation  for  Parallel 
Input-Output  interface.  PIO  interfaces 
allow  the  computer  to  input  and  output 
parallel  data  to  and  from  an  external 
parallel  device  such  as  a  keyboard  and  tv 
terminal.  Parallel  means  that  all  of  the 
data  bits  are  output  at  the  same  time. 

pipolining  —  The  beginning  of  one  in¬ 
struction  sequence  before  another  has 
been  completed.  Once  a  technique  used 
on  supercomputers,  pipelining  is  now 
used  to  speed  execution  on  machines  of 
all  sizes. 

pipelining,  bit-slice  machines  —  The  hard¬ 
ware  arrangement  that  permits  different 
sections  ofa  bit-slice  processor  to  work 
simultaneously  instead  of  sequentially, 
and,  thus,  speeds  up  processing. 

pitch  array  —  See  pitch,  row. 

pitch,  character  —  That  specific  difference 
from  the  vertical  reference  axis  of  a 
character  to  the  vertical  reference  axis 
of  the  adjacent  character  in  a  line  of  text 
or  in  a  printed  word. 

pitch,  feed  —  The  distance  between  the 
centers  of  adjacent  feed  holes  in  per- 
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forated  tape.  Feed  pitch  and  row  pitch 
are  often  the  same  because  there  is  one 
row  of  holes  at  each  feed  hole. 

pitch,  row  —  The  distance  measured  along 
punched  paper  tape  between  the  cen¬ 
ters  of  adjacent  holes. 

pitch,  track  —  The  distance  between  cen¬ 
ters  of  adjacent  tracks  on  magnetic 
tapes,  disks,  drums,  cards,  or  on  paper 
tape,  i.e.,  the  distance  between  centers 
of  holes  is  measured  across  the  longitu¬ 
dinal  axis  or  traverse  to  the  motion  of 
the  recording  device  or  medium. 

PIU  programming  —  The  PIU  can  be  pro¬ 
grammed  into  one  of  three  basic  modes 
of  operation.  The  interface,  normally  a 
single  byte  wide,  can  be  optionally  ex¬ 
tended  to  be  two  bytes  wide.  Data  trans¬ 
fer  rates  of  one  megabyte  in  the  former 
implementation  and  two  megabytes  in 
the  latter  are  projected  at  thirty  meter 
separations. 

Additional  programming  capability 
involves  the  ability  to  configure  and 
control  the  signals  which  generate  inter¬ 
rupts.  One  type  PIU  is  packaged  in  a 
68-pin  package  with  all  i/o  signals  being 
TTL  compatible. 

pixel  scan  —  The  basic  element  derived 
through  various  types  of  scanning  pro¬ 
cesses  is  the  picture  element  called  a 
pixel.  In  these  systems,  the  computer 
receives  input  data  from  the  scanner 
and  digitizer.  The  scanner  views  photo¬ 
graphs  or  film  transparencies  that  are 
illuminated  by  the  light  table.  The 
brightness  of  the  image  is  sampled  at 
many  points  and  digitized  into  data  that 
are  compatible  with  the  computer.  The 
display  allows  the  analyst  to  observe  the 
image  being  viewed  and  processed. 
Joystick  or  other  type  cursors  allow  the 
analyst  to  point  to  any  pixel — picture 
element  as  a  single  bit. 

PLA  (programmad  logic  arrays)  —  A  PLA 

is  an  orderly  arrangement  of  logical  and 
and  logical  OE  functions.  A  programma¬ 
ble  logic  array  is  an  alternative  to  ROM 
which  uses  a  standard  logic  network 
programmed  to  perform  a  specific  func¬ 
tion.  PLAs  are  implemented  in  either 
MOS  or  bipolar  circuits. 

PL/M-86  —  A  high-level  language,  devel¬ 
oped  by  Intel  Corporation,  that  has 
been  designed  for  both  8-bit  and  16-bit 
systems  and  applications  programming, 
particularly  the  Intel  808o  and  8088  mi¬ 
crocomputers.  It  is  completely  compati¬ 
ble  witn  PL/M-80,  facilitating  upgrad¬ 


ing  from  8080  and  8085  Intel  machines 
to  the  16-bit  design. 

PL/1  (programming  language)  —  Compil¬ 
ers  are  provided  for  use  in  compiling 
object  programs  from  source  programs 
written  in  this  programming  language. 
This  language  has  some  features  that 
are  characteristic  of  FORTRAN  and  in¬ 
corporates  some  of  the  best  features  of 
other  languages,  such  as  string  manipu¬ 
lation,  data  structures,  and  extensive 
editing  capabilities.  Further,  it  has  fea¬ 
tures  not  currently  available  in  any  lan¬ 
guage.  The  language  is  designed  to  take 
advantage  of  recent  developments  in 
computer  technology  and  to  provide 
the  programmer  with  a  flexible  prob¬ 
lem-oriented  language  for  program¬ 
ming  problems  that  can  best  oe  solved 
using  a  combination  of  scientific  and 
commercial  computing  techniques.  It  is 
designed  to  be  particularly  useful  for 
the  increasing  number  of  semicommer¬ 
cial,  semiscientific  applications  such  as 
information  retrieval  and  command  and 
control  applications. 

placa  —  In  positional  notation,  a  position 
corresponding  to  a  given  power  of  the 
base,  a  given  cumulated  product,  or  a 
digit  cycle  of  a  given  length.  It  can  usu¬ 
al^  be  specified  as  the  nth  character 
from  the  right  end  of  the  numerical  ex¬ 
pression. 

place,  digit  —  The  site  of  a  digit  in  a  nu¬ 
meral  in  various  positional  notation  sys¬ 
tems. 

place  value  —  The  representation  of 
quantities  by  a  positional  value  system. 

plant  —  The  usage  in  programming  is  to 
ut  or  place  an  instruction  which  has 
een  formed  during  the  execution  of  a 
routine  in  a  storage  location,  in  such  a 
way  that  it  will  be  obeyed  at  some  later 
stage  in  the  execution.  Thus,  plants  give 
the  computer  the  ability  to  control  and 
execute  its  own  programs  by  using  the 
ability  of  the  computer  to  prepare  or 
select  instructions  or  subroutines  on  the 
basis  of  results  obtained. 

platan  —  A  backing,  commonly  cylindri¬ 
cal,  against  which  printing  mechanisms 
strike  to  produce  an  impression. 

playback  haad  —  See  head,  playback. 

plot  —  To  map  or  diagram.  To  connect 
the  point-by-point  coordinate  values. 

plottar  —  1 .  A  visual  display  or  board  in 
which  a  dependent  variable  is  graphed 
by  an  automatically  controlled  pen  or 
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plotter  control,  incromontol 

pencil  as  a  function  of  one  or  more  vari¬ 
ables.  2.  A  device  that  inscribes  a  visual 
display  of  a  dependent  variable. 

plotter  control,  incremental  —  Provides  for 
high-speed  plotting  of  points,  continu¬ 
ous  curves,  points  connected  by  curves, 
curve  identification  symbols,  letters, 
and  numerals  under  program  control. 

plotter,  digital  incremental  —  Digital  incre¬ 
mental  plotters  in  either  on-hne  or  off¬ 
line  operation  with  a  digital  computer 
roviae  a  high-speed  plotting  system  of 
igh  versatility  and  reliability.  For  on¬ 
line  operation  with  medium  size  com¬ 
puters,  a  small  adapter  unit  converts  the 
computer  output  signals  to  a  form  suit¬ 
able  for  driving  the  plotter.  No  modifi¬ 
cation  to  the  basic  computer  circuitry  is 
required.  With  adapters  available  for  all 
of  the  units,  the  plotter  can  be  used  off¬ 
line  with  virtually  any  medium-  or  large- 
scale  computer. 

plotter,  on-line  —  See  on-line  plotter. 

plotters,  peripheral  —  Digital  incremental 
plotters  offer  varied  paper  size,  speeds, 
and  plotting  increments.  Since  the  con¬ 
trol  unit  does  not  require  the  use  of  a 
computer  i/o  channel,  simultaneous 
plotting  and  other  i/o  channel  opera¬ 
tions  on  the  same  channel  are  possible. 

plotter,  XY  —  A  device  used  in  comunc- 
tion  with  a  computer  to  plot  coordinate 
points  in  the  form  of  a  graph. 

plotting  —  The  process  of  placing  any 
type  of  information  on  the  graph. 

plotting,  automatic  —  In  many  diverse 
areas  of  industry  and  science,  a  clear 
graphical  representation  of  results  is  es¬ 
sential  for  rapid  interpretation  and  eval¬ 
uation  of  data.  From  weather  mapping 
to  business  and  stock  market  reports, 
from  engineering  design  investigations 
to  insurance  actuarial  graphs,  in  re¬ 
search  laboratories  ancT  in  computer 
laboratories,  graphs  of  X  vs  Y  plots  are 
required  for  summarizing  and  present¬ 
ing  information  in  concise  form.  This 
need  has  been  further  accentuated  by 
modern  high-speed  computers.  The 
rapid  production  of  vast  quantities  of 
data  by  these  machines  requires  espe¬ 
cially  fast  and  accurate  plotting  equip¬ 
ment. 

plotting  board  —  See  board,  plotting. 

plotting  systom,  mognotic-topo  —  This 
system  is  very  versatile,  reliable,  and  al¬ 
most  completely  automatic.  Zero  posi¬ 
tion,  scale-factor  adjustment,  curve 
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identification,  symbol  selection,  axis 
generation,  etc.,  are  handled  entirely  by 
subroutines  within  the  computer.  For 
this  reason  the  plotting  system  may  be 
operated  by  unskilled  personnel.  The 
operator  is  required  only  to  select  the 
desired  plot  by  means  of  the  automatic- 
search  feature,  then  initiate  the  plotting 
action  by  pressing  either  the  single  or 
multiple  plot  button.  These  systems 
produce  completed  graphs  from  data 
recorded  on  magnetic  tape.  Informa¬ 
tion  read  from  the  tape  is  used  to  drive 
a  digital  incremental  plotter  which  re¬ 
produces  the  data  in  either  a  continuous 
curve  or  discrete  points.  Versatility  of 
the  system  permits  the  use  of  subrou¬ 
tines  for  generation  of  any  desired  sym¬ 
bols,  letters,  numerals,  or  scale  mark¬ 
ings. 

plotting  toble  —  See  board,  plotting. 

plugboard  chart  —  See  chart,  plugboard. 

plugboard  computor  —  A  computer  that 
has  a  punchboard  input  and  output,  and 
to  which  program  instructions  are  deliv¬ 
ered  by  means  of  interconnecting  patch 
cords  on  a  removable  plugboard. 

plugboard,  detachable  —  Same  as  patch¬ 
board. 

plugboard,  patch-program  —  See  plug, 
program-patching. 

plugboard,  removable  —  as  patch¬ 

board. 

plug-compatible  —  Pertaining  to  the  capa¬ 
bility  of  various  devices  to  be  inter¬ 
changeable  without  modifications  to 
them  or  the  connecting  or  replacement 
devices. 

plugging  chart  —  Same  as  chart,  plug¬ 
board. 

plug-in  unit  —  1 .  An  assembly  of  elec¬ 
tronic  components  of  a  standard  type, 
wired  togetner,  which  can  be  plugged  in 
or  pulled  out  easily.  2.  A  self-contained 
circuit  assembly. 

plug,  patch  —  See  patchplug. 

plug,  program-patching  —  A  relatively 
small  auxiliary  plugboard  patched  with 
a  specific  variation  of  a  portion  of  a  pro¬ 
gram  and  designed  to  be  plugged  into  a 
relatively  larger  plugboard  patched  with 
the  main  program. 

plugs,  cordlosi  —  On  patchcords,  if  con¬ 
nectors  do  not  include  a  flexible  por¬ 
tion,  they  are  termed  cordless  plugs. 

plus-90  oriontation  —  An  optical  character 
recognition  term  which  represents  that 


pocket 


point-of-sale 


specific  position  which  indicates  line 
elements  on  a  document, 
pocket  —  In  sorters  and  other  like  equip¬ 
ment,  the  stacker  assigned  for  each  key 

f>osition,  i.e.,  a  card  storage  temporary 
ocation  or  pocket  for  a  given  key  for 
which  totals  are  developed, 
pockets,  file  addressing  ^ — In  a  random 
file,  a  small  area  or  pocket  in  which  one 
or  more  records  are  kept — an  economi¬ 
cal  method  of  holding  a  small  number 
of  records. 

pocket-size  reels  —  Handy  to  carry,  easy 
to  load.  Each  3*72  inch  reel  holds  up  to 
3  million  bits,  the  equivalent  of  4000 
feet  of  paper  tape,  assuming  6-bit  words 
are  used. 

point  —  In  positional  notation,  the  charac¬ 
ter  or  implied  character  that  separates 
the  integral  part  of  a  numerical  expres¬ 
sion  from  the  fractional  part,  e.g.,  a  dec¬ 
imal  point  or  binary  point, 
point,  arithmetic  —  See  point,  radix, 
point,  base  —  See  point,  radix, 
point,  binary  —  The  radix  point  in  a  bi¬ 
nary  number  system;  i.e.,  the  dot  that 
marks  the  position  between  the  integral 
and  fractional,  or  units  and  halves,  in  a 
binary  number. 

point,  branch  —  A  given  condition  or  in¬ 
struction  at  which  the  computer  may  ei¬ 
ther  continue  on  the  present  logical 
path,  or  jump  (transfer  control  of  the 
program)  to  another  or  one  of  several 
possible  paths. 

point,  chock  —  See  checkpoint, 
point,  docimal  —  See  decimal  point, 
point,  ontry  —  See  entry  point, 
pointor  —  A  table  look-up  technique  that 
permits  each  datum  (Xi)  to  be  stored 
with  a  pointer  pointing  to  a  list  of  as¬ 
sociated  functions  of  Xj,  as  a  variant 
technique  to  ordered  or  sequential  or 
even  indirect  addressing  techniques, 
pointor  oporation  —  An  address  that  is 
used  to  identify  the  location  in  memory 
where  something  can  be  stored  or 
found.  The  item  pointed  to  could  be  a 
numeral  or  a  character,  a  variable,  an 
interrupt  handling  routine,  a  table,  or 
about  any  type  of  program  or  data  struc¬ 
ture. 

pointor  rogistor,  four  addrosi  —  On  some 
low-cost  systems,  the  microprocessor 
rovides  flexible  addressing  to  65K 
ytes  of  memory  or  peripheral  ad¬ 
dresses  by  means  of  its  four  address- 


ointer  registers.  Also  users  can  use  the 
ag  outputs  of  the  status  registers  in 
several  ways  other  than  simply  to  supply 
internal  software  flags. 

pointor/rogistors,  tinglo-chip  tyitom  — 

On  some  systems,  the  pointer  registers 
are  16-bit  general-purpose  registers 
that  are  loaded  normally  under  pro¬ 
gram  control  with  reference  addresses 
that  serve  as  page  pointers,  stack  point¬ 
ers,  and  subroutine  pointers.  In  applica¬ 
tions  having  minimal  memory  adaress- 
ing  reauirements,  these  registers  may 
be  used  alternately  as  data  storage  reg¬ 
isters. 

point,  oxit^ — The  instruction  that  trans¬ 
fers  controls  from  the  main  routine  to 
the  subroutine. 

point,  fixed  —  Pertaining  to  a  number 
system  in  which  the  location  of  a  point 
is  fixed  with  respect  to  one  end  of  the 
numerals,  according  to  some  conven¬ 
tion. 

point,  Hooting  —  Pertaining  to  a  number 
system  in  which  the  location  of  the  point 
does  not  remain  fixed  with  respect  to 
one  end  of  the  numerals. 

point,  indox  —  One  of  the  equally  spaced 
rotational  reference  positions  of  the 
main  shaft  of  card  punch  machines,  la¬ 
beled  according  to  tne  row  or  column  to 
which  it  corresponds. 

point,  lood  —  A  preset  point  at  which  mag¬ 
netic  tape  is  initially  positioned  under 
the  reaa/write  head  to  start  reading  or 
writing. 

point-modo  display  —  See  display,  point¬ 
mode. 

point  of  no  roturn  —  A  first  instance  in  a 
program  in  which  a  rerun  is  no  longer 
possible,  since  data  may  no  longer  be 
available. 

point-of-soio  —  Abbreviated  POS.  Per¬ 
taining  to  systems  for  automating  vari¬ 
ous  aspects  of  retail  operations.  The 
general  types  of  functions  performed 
by  POS  systems  are:  (1)  Inventory  con¬ 
trol  and  other  functions  internal  to  the 
retail  establishment.  Data  entered  on 
an  electronic  cash  register  becomes 
input  to  a  store-wide  or  chain-wide  file 
of  such  data.  (2)  Credit  authorization. 
A  purchaser’s  credit  card  is  read  by  a 
terminal,  and  a  central  computer 
verifies  that  the  card  is  valid  ana  that 
the  purchaser’s  credit  is  sufficient  to 
cover  a  sale.  Such  systems  provide  the 
means  for  establishing  a  zero  floor 
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limit  for  all  credit  transactions.  (3) 
Credit  verification.  A  merchant  obtains 
verification  from  a  bank’s  central  com¬ 
puter  that  a  purchaser’s  demand  ac¬ 
count  balance  is  sufficient  to  cover  a 
sale.  (4)  Electronic  funds  transfer. 
Some  FET  projects  include  POS  termi¬ 
nals  which  are  card-activated  and 
which  debit  a  customer’s  account  and 
credit  a  merchant’s  account  in  order  to 
effect  payment  for  a  sale. 

point,  radix— -The  dot  that  delineates  the 
integer  digits  from  the  fractional  digits 
of  a  number;  specifically,  the  dot  tnat 
delineates  the  digital  position  involving 
the  zero  exponent  of  the  radix  from  the 
digital  position  involving  the  minus-one 
exponent  of  the  radix.  The  radix  point 
is  often  identified  by  the  name  of  the 
system,  e.g.,  binary  point,  octal  point,  or 
decimal  point.  In  the  writing  of  any 
number  in  any  system,  if  no  dot  is  in¬ 
cluded  the  radix  point  is  assumed  to  fol¬ 
low  the  right  most  digit.  (Synonymous 
with  point.) 

point,  raontry  —  The  point  at  which  an  in¬ 
struction  or  a  program  is  reentered 
from  a  subroutine  or  main  program. 

point,  rorun  —  See  rerun  point. 

point,  rastort  —  Same  as  restart. 

point,  rostort  (sorting)  —  The  point  at 
which  a  restart  (or  rerun)  can  be  initi¬ 
ated.  Memory  registers,  and  the  posi¬ 
tion  of  tapes  are  recorded  at  this  point. 
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point,  sot  —  The  specific  desired  value  for 
the  quantity  being  controlled;  usually  in 
a  feed  bacic  control  loop, 
point  shift.  Hooting  —  A  shift  in  4-bit  incre¬ 
ments,  performed  on  a  short-format  or 
long-format  floating-point  number, 
points,  roscuo  —  See  rescue  points, 
point,  summing  —  Relates  to  any  distinct 
oint  at  which  signals  are  added  alge- 
raically. 

point-to-point  transmission  —  T  ransmis- 
sion  of  data  between  two  points, 
point,  vorioblo  —  Pertaining  to  a  number 
system  in  which  the  location  of  the  point 
is  indicated  by  a  special  character  at  that 
location. 

POKE  stotomont  —  A  command  in  BASIC 
which  will  cause  the  computer  to  change 
part  of  its  own  program  in  the  manner 
commanded  by  the  programmer.  This 
“self-modifying”  feature  is  one  of  the 
most  potentially  powerful  capabilities  of 
a  computer.  It  is  also  one  of  the  most 
risky,  since  it  can  lead  to  “crashes.” 
polar  —  When  a  logical  “true”  input  is 
represented  by  an  electrical  voltage  with 
a  polarity  opposite  to  the  voltage  repre¬ 
senting  a  logical  “false”  input,  the  sig¬ 
nal  is  defined  as  bipolar.  If  both  “true” 
and  “false”  inputs  are  represented  by 
the  same  voltage  polarity,  the  signal  is 
defined  as  unipolar. 

polar  oporation  —  A  type  of  circuit  opera¬ 
tion  where  the  flow  of  current  is  re¬ 
versed  as  pulses  are  transmitted.  Polar 


Polish,  Cambridge 


polyphase 


differs  from  make-break  operation  in 
that  with  polar  operation,  current  al¬ 
ways  flows  when  the  circuit  is  closed. 
Only  the  direction  of  current  flow  is  re¬ 
versed  by  transmission. 

Polish,  Cambridge  —  Used  in  the  LISP  lan¬ 
guage,  the  Polish  operators  =  and  X 
are  allowed  to  have  more  than  two  ope¬ 
rands. 

Polish  notation  —  1 ,  A  distinct  technique 
or  device  credited  to  the  Polish  logician 
J.  Lukasieqicz  for  treating  algebraic 
statements  as  manipulatory  strings  of 
symbols  followed  by  manipulatory 
strings  of  operations.  2.  A  specific  form 
of  prefix  notation. 

poll  —  A  flexible,  systematic  method  cen¬ 
trally  controlled  for  permitting  stations 
on  a  multipoint  circuit  to  transmit  with¬ 
out  contending  for  the  line. 

polling  —  1 .  An  alternative  to  contention 
networks  wherein  terminals  are  polled 
in  sequence  to  see  if  they  have  anything 
to  send.  Polling  prevents  any  one  termi¬ 
nal  from  an  overly  long  wait.  2.  A  proce¬ 
dure  which  relates  to  the  integration  in 
succession  of  all  terminals  of  a  system 
on  a  shared  communications  line  to  de¬ 
termine  which  of  the  terminals  requires 
the  services  of  the  mainframe  or  CPU. 
The  sending  device  must  be  ready  and 
the  receiving  device  must  be  prepared 
and  set  to  receive,  much  like  a  party-line 
telephone  service,  and  each  terminal 
can  demand  the  attention  from  the  CPU 
by  a  signal.  Sophisticated  computers 
have  automatic  polling  circuitry,  while 
others  require  special  programming  to 
poll. 

polling  characters^ — A  set  of  characters 
designed  to  be  peculiar  to  a  terminal 
and  the  polling  operation.  Response  to 
these  characters  indicates  to  the  com¬ 
puter  whether  or  not  the  terminal  has  a 
message  to  send. 

polling,  display  station  —  Polling  offers 
the  cost-saving  benefits  of  shared  com¬ 
munications  resources — modems,  data 
lines,  and  computer  i/o  channels — as 
well  as  improved  transmission  error 
checking  and  communications  compati¬ 
bility  with  a  wide  range  of  computer  sys¬ 
tems.  One  type  of  terminal  operates  as 
a  single  unit  or  can  be  daisy-chained  to 
other  units  on  a  single  communication 
line.  Synchronous  multipoint  (binary 
synchronous  multipoint  communica¬ 
tions,  bisync)  and  asynchronous  mul¬ 
tipoint  (patterned  after  bisync) 


can  optionally  be  used  for  polled  com¬ 
munications  networks. 

polling  list  —  Polling  is  a  means  of  control¬ 
ling  communication  lines  by  polling  or 
asking  the  terminals  if  they  nave  any¬ 
thing  to  send.  The  polling  list  is  the  de¬ 
vice  which  controls  the  sequence  of 
polling  for  every  channel. 

polling  tocbniquo,  romoto  —  The  impor¬ 
tance  of  instantaneous  responses  to 
control  messages  can  be  best  ap¬ 
preciated  by  this  brief  description  of 
one  on-line  system’s  “polling”  tech¬ 
nique.  The  system  is  controlled  through 
constant  polling  of  teller  consoles  on 
each  line  by  the  central  terminal  unit. 
Polling  is  a  request  to  each  console  for 
a  message  or  for  readiness  to  receive  a 
reply.  Because  the  full-duplex  line  per¬ 
mits  the  remote  terminal  unit  to  re¬ 
spond  instantly  to  polls  (less  than 
1/1 0th  of  a  second),  as  many  as  16  teller 
consoles  can  be  efficiently  serviced  on 
one  line.  The  turn-around  delay  inher¬ 
ent  in  a  half-dimlex  line  greatly  reduces 
the  number  of  consoles  which  can  be 
polled  and  serviced  efficiently,  thereby 
requiring  more  lines. 

polling,  time  sharing  —  Polling  is  a  tech¬ 
nique  for  controlling  the  use  of  lines  by 
an  agreed  protocol  between  devices  try¬ 
ing  to  share  a  common  transmission 
path.  The  devices  are  rigidly  controlled 
(so  that  only  one  of  them  sends  informa¬ 
tion  along  a  line  at  any  instant)  by  an 
exchange  of  control  signals  or  messages 
between  them.  Sometimes  polling  is 
governed  by  the  central  computer 
which  sends  a  control  message  to  each 
terminal  in  turn,  inviting  it  to  transmit 
an  information  message.  The  terminal 
replies  either  with  such  a  message  or 
with  a  control  message. 

polymorphic  —  Relates  to  the  mode  of  a 
computer  organization  or  configuration 
of  the  major  parts  or  units  in  such  a  way 
that  all  components  at  a  particular  in¬ 
stallation  are  held  in  a  common  pool.  As 
each  program  is  selected  for  execution, 
a  specific  set  of  components  is  selected 
from  the  pool  and  connected  for  execu¬ 
tion  of  the  program,  after  which  they  are 
returned  to  the  pool;  i.e.,  each  configu¬ 
ration  of  equipment  is  matched  to  a  pro¬ 
gram.  Thus,  many  programs  can  be  run 
concurrently  if  enough  matched  sets 
can  be  made  available  from  the  pool. 

polyphato  —  A  unique  sorting  technique 
that  permits  sorting  with  either  an  odd 
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or  even  number  of  tapes,  thus  permit¬ 
ting  greater  system  flexibility  than  con¬ 
ventional  methods. 

polyphoto  morging  —  A  technique  used  in 
a  sort  program  to  merge  strings  of  se¬ 
quenced  data.  Given  T  work  tapes, 
merging  is  performed  at  the  power  of  T 
—  1 .  The  effective  power  of  the  merge 
varies  between  T  —  1  and  T/2,  depend¬ 
ing  on  the  amount  of  input  data  and  the 
number  of  strings. 

poiyvolonco  The  property  of  being  in¬ 
terrelated  in  several  ways. 

polyvolont  notation  —  A  method  for  de¬ 
scribing  salient  characteristics,  in  con¬ 
densed  form,  using  two  or  more  charac¬ 
ters,  where  each  cnaracter  or  group  of 
characters  represents  one  of  the  charac¬ 
teristics. 

polyvolont  numbor  —  A  number,  consist¬ 
ing  of  several  figures,  used  for  descrip¬ 
tion,  wherein  each  figure  represents  one 
of  the  characteristics  being  described. 
(Similar  to  polyvalent  notation.) 

pop  —  Basically  the  process  of  removing 
information  from  tne  top  of  a  stack,  and 
then  preparing  to  be  able  to  access  the 
next  piece  of  information  stored  on  the 
stack.  This  process  generally  involves 
changing  the  value  of  a  stack  pointer 
register  so  that  it  points  to  the  next 
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piece  of  data  on  the  pile  of  data  stored 
in  memory. 

port  —  The  entry  channel  to  which  a  data 
set  is  attached.  The  port  is  in  the  central 
computer,  and  each  user  is  assigned  one 
port.  (Some  systems.) 
port,  input-output  —  Each  processor  can 
have  a  number  of  i/o  ports.  Some  are 
associated  with  external  system  activity; 
others,  for  information  exchange  with 
other  system  processors.  In  practice, 
ports  are  part  of  the  i/o  section  of  a 
processor.  Low-cost  microcomputers 
are  particularly  adaptable  to  communi¬ 
cations  via  their  i/o  ports, 
port  ihoring  unit  (PSU)  —  One  type  con¬ 
nects  to  a  communication  controller  or 
CPU  port  and  transmits  or  receives  data 
from  two  to  six  terminals  or  modems. 
Less  costly  than  a  multiplexer,  the  PSU 
reduces  tHe  number  of  controller  ports 
in  a  polled-ierminal  data  communica¬ 
tions  configuration  and  makes  more 
efficient  use  of  connected  ports, 
position  —LA  site  on  a  punched  tape  or 
card  where  holes  are  to  be  punched. 
The  position  at  which  the  sign  of  a  num¬ 
ber  is  located.  2.  An  identifiable  place  in 
a  program,  set  of  instructions,  or  within 
a  context. 

positional  notation  —  1 .  The  procedure 


position  indopondont  codo 

used  in  conventional  number  systems 
wherein  the  value  assigned  to  a  particu¬ 
lar  digit  is  determined  by  the  symbol 
used  (for  example,  3)  ana  by  the  posi¬ 
tion  of  the  symool  relative  to  the  radix 
point  (for  example,  300.0).  2.  A  number 
representation  by  means  of  an  ordered 
set  of  digits,  such  that  the  value  con¬ 
tributed  oy  each  digit  depends  on  its 
position  as  well  as  on  the  aigit  value.  3. 
A  method  of  representing  numbers  in 
which  the  digits  are  arranged  sequen¬ 
tially,  each  succeeding  digit  is  interpre¬ 
ted  as  the  coefficient  of  successive  pow¬ 
ers  of  an  integer  referred  to  as  the  base 
of  the  number  system.  For  example,  in 
the  decimal  number  system  eacn  suc¬ 
ceeding  digit  is  interpreted  as  succes¬ 
sive  coefficient  powers  of  the  integer  or 
base  10. 

ppsition  indpppndpnt  cod«  —  A  type  of 
machine-coded  program  that  uses  only 
relative  addressing  that  thereby  permits 
the  program  to  reside  in  any  portion  of 
the  system  memory. 

potifion,  low-prdpr^ — The  extreme  right 
digit  or  character  position  in  a  number 
or  word. 

position,  ovorflow  —  An  extra  position  in 
the  register  in  which  the  overflow  digit 
is  developed. 

position,  pulso  See  pulse. 

positivo  AND  goto  —  Same  as  gate,  AND. 

positivo  OR  goto  —  Same  as  gate,  OR. 

post  —  To  enter  a  unit  or  information  on 
a  record. 

post  odit  —  To  edit  the  results  of  a  previ¬ 
ous  computation. 

post-odit  programs  —  A  test  of  the  appli¬ 
cation  or  operational  program  that  is 
edited,  formatted,  and  sorted  into  a  test 
result  tape. 

post-indoxod  —  Generally,  applicable 
only  to  the  preindexed  indirect  mode. 
In  this  mode,  the  preindexed  indirect 
address  is  determined,  the  operand  ad¬ 
dress  is  fetched  from  the  indirect  ad¬ 
dress,  then  the  contents  of  the  specified 
index  register  is  added  to  that  operand 
address  to  determine  the  effective  ope¬ 
rand  address. 

postfix  oporators  —  A  notation  system 
where  the  operator  appears  after  the 
operand,  for  example,  AB  +  =  A  -}-  B 
as  it  is  used  in  Polish  notation. 

post  mortom  —  A  check  routine  that  prints 
out  information,  either  automatically  or 
when  called  for,  concerning  the  con- 


powor  foil/outo  rostort 

tents  of  all  or  a  specified  part  of  storage 
after  a  problem  has  “died”  on  the  com¬ 
puter.  Its  purpose  is  to  assist  in  the  loca¬ 
tion  of  a  program  error  or  a  machine 
malfunction. 

post  mortom  dump  —  A  static  dump,  used 
for  debugging  purposes,  that  is  per¬ 
formed  at  the  end  of  a  machine  run. 

post-mortom  routino  —  1 .  A  routine  that 
either  automatically  or  on  demand 
prints  data  concerning  registers  and 
storage  locations  when  the  routine  is 
stopped  in  order  to  assist  in  locating  a 
mistake  in  coding.  2.  Pertaining  to  tne 
analysis  of  an  operation  after  its  com¬ 
pletion.  3.  Specific  routine  used  in  diag¬ 
nostics  and  debugging  operations  after 
an  error  has  been  committed  and  must 
be  located.  4.  A  service  routine  useful  in 
analyzing  the  cause  of  a  failure,  such  as 
a  routine  that  dumps  out  the  content  of 
a  store  after  a  failure. 

poitmultiply  —  To  multiply  a  matrix  “A” 
by  some  conforming  matrix  “B,”  that  is, 
by  a  matrix  “B”  that  has  as  many  rows 
as  the  given  matrix  “A”  has  columns  (A 
XB). 

postnormolize  —  To  normalize  the  result 
of  an  arithmetic  operation. 

postprocessor  —  A  set  of  computer  in¬ 
structions  which  transform  tool  center- 
line  data  into  machine  motion  com¬ 
mands  using  the  proper  tape  code  and 
format  required  oy  a  specific  machine 
control  system.  Instructions  such  as 
feed  rate  calculations,  spindle  speed  cal¬ 
culations,  and  auxiliary  function  com¬ 
mands  may  be  included. 

post-writo  disturb  pulso  —  See  pulse,  post¬ 
write  disturb. 

powder,  onti-sotoff — '^pinely  powdered 
limestone  or  starch  appli^a  to  paper  im¬ 
mediately  after  printing  that  allows  for  a 
more  optically  accept^le  document  in 
optical  character  recognition.  The  pow¬ 
der  reduces  the  unintentional  transfer 
of  ink  between  stacked  printed  sheets. 

powor  dump  —  The  accidental  or  inten¬ 
tional  removal  of  all  power. 

powor  foil/outo  rostort  —  Some  systems 
monitor  ac  primary  voltage  and  send  a 
signal  to  the  CPU  when  voltage  drops 
below  a  pre-set  level.  This  initiates  a 
noninhibitable  interrupt  through  the 
power  fail  vector,  to  execute  the  user’s 
power-down  routine.  It  also  starts  a 
timer  that  allows  250  microseconds  for 
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power-foil  circuit 


procomplier  program 


an  orderly  shutdown;  then  the  CPU  au¬ 
tomatically  goes  to  the  WAIT  condition. 

power-foil  circuit  —  A  logic  circuit  that 
protects  an  operating  program  if  pri¬ 
mary  power  fails.  Typically,  power-fail 
circuits  inform  the  computer  when 
power  failure  is  imminent.  This  initiates 
a  routine  that  saves  all  volatile  data. 
After  restoration  of  the  power,  the  cir¬ 
cuit  is  designed  to  initiate  a  routine  that 
restores  the  data  and  restarts  the  com¬ 
puter  operation. 

powor-foil  intorrupt  —  See  interrupt,  pow¬ 
er-fail. 

power-foil,  restart  —  Often  logic  can  be 
incorporated  as  a  standard  feature  to 
prevent  power  dips  or  outages  from 
damaging  the  ability  of  the  computer  to 
accomplish  its  tasks.  On  return  of 
power,  the  system  software  can  immedi¬ 
ately  restart  the  system. 

power-line  monitor  —  Some  models  plug 
into  the  same  ac  line  as  the  computer 
and  when  a  high-speed  transient  occurs, 
an  audible  alarm  signals  the  occurrence 
while  simultaneously  recording  the  am¬ 
plitude  and  duration  of  the  pulse.  Also, 
a  built-in  digital  clock  can  stop  at  the 
exact  time  of  transient  entry  to  aid  in 
determining  where  errors  occurred  in 
the  computer  data. 

powor  monogoment  tysfom  —  A  typical 
power  management  system  is  sensitive 
to  external  factors  such  as  temperature 
change.  It  monitors  and  regulates  en¬ 
ergy  consumption.  It  is  also  capable  of 
forecasting  and  making  corresponding 
adjustments  in  power  use.  Since  com¬ 
mercial  electricity  customers  are  billed 
on  the  basis  of  both  total-power  usage 
and  peak-power  requirements  at  any 
one  time  auring  the  oilling  period,  the 
system  can  be  programmed  to  put  a  ceil¬ 
ing  on  maximum  use. 

power,  mathematical  —  Relates  to  the 
number  of  times  a  number  or  quantity  is 
to  be  multiplied  by  itself,  i.e.,  is  eight 
cubed,  or  eight  multiplied  by  itself  as,  8 
X  8  X  8  or  512. 

power,  memory  —  A  hierarchy  of  memo¬ 
ries  within  a  system  makes  information 
in  main  storage  available  at  varying 
speeds.  Small  local  store  memories  cm- 
erate  in  as  little  as  200  billionths  of  a 
second.  Control  memories  operate  in  as 
little  as  250  billionths  of  a  second.  Pow¬ 
erful  main  memories — containing  up  to 
524,000  characters  of  information — 
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range  from  2.5  millionths  of  a  second 
down  to  one  millionth  of  a  second. 

power  of  a  number  —  The  exponent. 

power  supply,  uninterruptible  —  On  some 
systems,  optional  batteries  in  chassis 
provide  an  uninterruptible  power  sup¬ 
ply  to  the  program  and  data  RAM 
memories  to  ride  through  a  10-minute 
ower  outage.  Newer  flat  and  bread- 
oard  plug-in  batteries  offer  even  more 
efficient  power  storage. 

PPS  —  Abbreviation  for  pulses  per  sec¬ 
ond. 

p-pulse  —  See  pulse. 

preanalysis  —  An  initial  review  of  the  task 
to  be  accomplished  by  the  computer  in 
order  to  increase  the  efficiency  of  that 
task. 

precision  —  The  degree  of  exactness  with 
which  a  quantity  is  stated;  a  relative 
term  often  based  on  the  number  of  sig¬ 
nificant  digits‘in  a  measurement.  Con¬ 
trast  with  accuracy,  which  refers  to  the 
absence  of  error  regardless  of  precision. 
For  example,  a  two-digit  number  is  ac¬ 
curate  if  correctly  stated;  whereas  a  five¬ 
digit  number  may  be  inaccurate,  despite 
having  greater  precision. 

precision,  double  —  See  double  precision. 

precision,  floating-point — ^The  maximum 
number  of  binary  digits  used  as  the 
mantissa  of  a  single-precision  floating¬ 
point  fraction. 

precision,  multiple  —  See  multiple  preci¬ 
sion. 

precision,  single  —  The  number  of  words 
or  storage  positions  used  to  denote  a 
number  in  a  computer.  Single-precision 
arithmetic  is  the  use  of  one  word  per 
number;  double  precision,  two  words 
per  number,  and  so  on.  For  variable 
word-length  computers,  precision  is  the 
number  of  digits  used  to  denote  a  num¬ 
ber.  The  higher  the  precision,  the 
greater  the  number  of  decimal  places 
tnat  can  be  carried. 

precision,  triple  —  The  retention  of  three 
times  as  many  digits  of  a  quantity  as  the 
computer  normally  handles;  e.g.,  a  com¬ 
puter  whose  basic  word  consists  of  ten 
decimal  digits  is  called  upon  to  handle 
thirty  decimal  digit  quantities. 

precompiler  program  —  A  unique  program 
which  is  designed  to  detect  errors  and 
provide  source  program  correction  be¬ 
fore  the  computation  of  the  object, 
deck,  or  program. 


pr«il«fifi«cl  process 

predafiiittd  procsit  —  See  process,  pre¬ 
defined. 

prttdicat«  —  To  affirm  or  deny,  in  mathe¬ 
matical  logic,  one  or  more  subjects. 
pr»-«dit  —  T6  edit  input  data  prior  to 
computation. 

pr«-«dit  checking  programs  —  See  pre-edit 
programs. 

pro-odit  programs  —  A  checking  of  the  ap¬ 
plication  or  operational  program  before 
the  test  run.  A  pre-edit  run  can  remove 
such  things  as  disobedience  to  estab¬ 
lished  supervisory,  core,  program  seg¬ 
mentation  rules,  etc. 

prefix  notation  —  A  method  of  forming 
one-dimensional  expressions  without 
need  for  brackets  by  preceding,  with  a 
string  or  vector  of  operators,  an  ope¬ 
rand  string  or  vector  tnat  may  itself  con¬ 
tain  operators  upon  operands, 
preliminary  proposal  review  —  An  on-site 
review  to  provide  guidance  to  propo¬ 
nent  agencies  in  the  preparation  of  ADP 
(automatic  data-processing)  system 
proposals. 

preliminary  review  — review,  prelimi¬ 
nary-proposal. 

premultiply  —  To  multiply  a  matrix  “B” 
by  some  conforming  matrix  “A” — that 
is,  by  a  matrix  “A’^  that  has  as  many 
columns  as  the  given  matrix  “B”  has 
rows  (AxB). 

prenormalize  —  To  normalize  the  ope¬ 
rands  of  an  arithmetic  operation  before 
the  operation  is  performed, 
preparation  oids,  program  —  Program 
preparation  aids  convert  programs  from 
easy-to-use  source  languages  into  com¬ 
puter  machine  language, 
preparation,  data  —  The  process  of  con¬ 
verting  data  into  a  medium  suitable  for 
input  to  and  processing  by  the  com¬ 
puter. 

preparation,  file  —  See  file  preparation, 
preparation,  object-program  —  Conver¬ 
sion  of  programs  from  one  of  several 
easy-to-use  source  languages,  or  from 
certain  competitive  system  languages, 
to  a  specific  machine  code, 
preread  disturb  pulse  —  See  pulse,  preread 
disturb. 

preread  head  —  See  head,  preread, 
prerecorded  tracks  —  A  preliminary  tape, 
disk,  or  drum  recorded  routine  that  sim¬ 
plifies  programming,  relieves  the  pro¬ 
grammer  of  the  responsibility  of  fur¬ 
nishing  timing,  or  counting  instructions 


presumptive  instraction 

and  permits  block  and  word  addressa¬ 
bility. 

preselection  —  1 .  A  technique  for  storing 
data  from  the  next  input  tape  in  the 
computer  memory  before  the  data 
being  processed  by  computer  is  ab¬ 
sorbed.  The  selection  of  the  next  input 
tape  is  determined  by  instruction  to  the 
computer.  2.  A  programming  technique 
in  buffered  computers  in  which  a  block 
of  information  is  read  into  the  input 
buffer  register  from  the  next  input  tape 
to  be  called  upon. 

prosonco,  bit  —  See  bit,  presence. 

prosot  —  A  preset  relates  to  a  variable 
whose  value  is  established  initially  for 
some  routine  or  operation,  while  to  pre¬ 
set  is  the  act  of  initializing  a  value  of  a 
variable. 

prasat  moda  —  Some  systems  may  be  ope¬ 
rated  in  the  preset  mode  of  operation. 
In  this  mode  of  operation  the  monitor  is 
not  resident  in  memory.  Each  absolute 
program  is  loaded  into  memory  with  the 
present  button  on  the  computer  con¬ 
sole.  The  processing  of  individual  jobs 
is  the  same  as  in  the  batch  processing 
mode,  except  that  the  EOJ  (end  of  job) 
stop  places  the  computer  in  a  halt  state. 
To  begin  processing  a  new  job,  the  ab¬ 
solute  compiler,  assembler,  loader,  or 
utility  program  for  the  job  must  be  pre¬ 
set  into  memory. 

prasat  paramatar  —  A  parameter  incorpo¬ 
rated  into  a  subroutine  during  computa¬ 
tion.  A  program  parameter  frequently 
comprises  a  word  stored  relative  to  ei¬ 
ther  the  subroutine  or  the  entry  point, 
and  dealt  with  by  the  subroutine  auring 
each  reference.  It  may  be  altered  by  the 
routine,  or  it  may  vary  from  one  point  of 
entry  to  another. 

prasort  —  The  first  part  of  a  sort,  in  which 
records  are  arranged  into  strings  that 
equal  or  exceed  some  minimum  length. 

prasfora —  1.  To  store  a  quantity  in  an 
available  or  convenient  location  before 
it  is  required  in  a  routine.  2.  To  set  an 
initial  value  for  the  address  of  an  ope¬ 
rand  or  a  cycle  index.  3.  To  restore. 

prasumptiva  addrast  —  A  number  that  ap¬ 
pears  as  an  address  in  a  computer  in¬ 
struction,  but  which  serves  as  the  base, 
index,  initial  or  starting  point  for  subse¬ 
quent  addresses  to  be  modified.  (Synon¬ 
ymous  with  reference  address.) 

prasumptiva  instruction  —  An  instruction 
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prevention,  hong-up 


printer  controller 


that  will  most  likely  be  modified  before 
it  is  used  for  the  final  program. 

prevention,  hong-up  —  See  hang-up  pre¬ 
vention. 

preventive  maintenance  —  1 .  A  mainte¬ 
nance  plan  that  is  designed  to  prevent 
failures  rather  than  correct  malfunc¬ 
tions.  2.  The  maintenance  of  a  com¬ 
puter  system  that  attempts  to  keep 
equipment  in  top  operating  condition 
and  to  preclude  failures  during  produc¬ 
tion  runs. 

preventive  maintenance  contracts  — 

Preventive  maintenance  contracts  pro¬ 
vide  either  resident  field  engineers  or 
periodic- visit  arrangements  that  are  tail¬ 
ored  to  the  user’s  specific  needs.  Com¬ 
petent  and  experienced  personnel  en¬ 
sure  peak  performance  of  all 
equipment. 

previewing  —  An  optical  character  recog¬ 
nition  (OCR)  term  defining  a  process  of 
trying  to  gain  initial  or  prior  informa¬ 
tion  about  characters  which  appear  on 
an  incoming  source  document.  Such  in¬ 
telligence  could  be  the  range  of  ink  den¬ 
sity,  relative  position,  etc.,  to  be  used  as 
an  aid  to  normalization  or  attempted 
perfecting  of  the  oncoming  reading  op¬ 
erations. 

prawired  options  —  Optional  equipments 
that  are  closely  related  to  the  processor, 
such  as  the  extended  arithmetic  ele¬ 
ment,  memory  extension  control,  and 
one  of  the  analog-to-digital  converted 
options,  are  prewired  in  the  basic  com¬ 
puter  so  that  the  time,  effort,  and  cost 
involved  in  adding  these  options  at  the 
factory  or  in  the  held  is  ^  minimum. 

PRF  —  Abbreviation  for  pulse  repetition 
frequency. 

prices,  implicit  —  Same  as  marginal  values, 
shadow  prices,  dual-variable  levels,  etc. 
— that  is,  numbers  giving  the  incremen¬ 
tal  worth  of  a  relaxation  of  one  unit  in 
the  right-hand  side  of  a  constraint. 

primaiy  equipment  —  Same  as  working 
equipment. 

primary  key  —  Files  permitting  keyed  ac¬ 
cess  usually  required  that  one  of  the  key 
fields  be  given  highest  priority.  Retrie¬ 
val  speed  and  efficiency  are  usually  opti¬ 
mized  for  this  key.  The  values  in  the 
fields  of  the  primary  key  usually  must  be 
unique. 

primitive  —  1 .  The  most  basic  or  funda¬ 
mental  unit  of  data,  i.e.,  a  single  letter, 
digit,  element,  or  machine  code  is  prim- 
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itive  when  related  to  the  ultrasophis- 
ticated  codes  or  languages  now  availa¬ 
ble.  2.  First  or  second  generation 
computer  equipment, 
principle,  unit  record  — ^^Refers  to  a 
punched  card  used  to  record  informa¬ 
tion  about  one  transaction  only  in  its  80 
columns. 

print  and  punch,  combined  —  The  simulta¬ 
neous  printing  and  punching  of  data 
onto  a  punched  card, 
print  control  choracter  —  See  character, 
print  control. 

printer  —  LA  device  that  expresses  coded 
characters  as  hard  copy.  2.  An  output 
device  for  spelling-out  computer  results 
as  numbers,  words,  or  symbols.  Printers 
range  from  electric  typewriters  to  high¬ 
speed  printers  whicn  prepare  invoices, 
cnecks,  statements  or  documents  at  10 
lines  per  second  and  faster, 
printer,  bar  —  1 .  A  specific  printer  which 
has  its  type  at  eacn  print  position  in  a 
box  or  magazine.  The  desired  character 
is  selected  by  moving  the  box  vertically 
until  that  character  is  opposite  the  prin¬ 
ting  position.  2.  A  printing  device  which 
utiuzes  several  siae-by-side  type  bars. 
Printing  data  involves  activating  specific 
bars  which  move  vertically  until  the  cha¬ 
racters  they  contain  are  properly 
aligned.  Then,  the  data  are  printed 
simultaneously. 

printer,  chain  —  A  typical  high-speed  prin¬ 
ter  with  type  earned  on  a  moving  closed 
loop  chain  or  belt  which  is  hit  on  the  fly 
by  a  component  hammer  as  the  type 
moves  across  the  paper, 
printer,  character  —  A  device  capable  of 
producing  hard  copy,  the  printing  being 
accomplished  one  character  at  a  time, 
printer,  character-at-a-time  —  This  type  of 
printer  is  similar  to  an  electric  type¬ 
writer  or  teleprinter,  or  a  printing  key¬ 
punch. 

printer,  console  —  An  auxiliary  output 
printer  used  to  relay  messages  to  the 
computer  operator. 

printer  controller  —  A  typical  high-speed 
line  printer  controller  contains  the  cir¬ 
cuitry  necessary  to  interface  a  high  vol¬ 
ume  printing  device  to  the  microcom¬ 
puter.  The  controller  includes  a 
character  serial  PIO  interface  that  per¬ 
mits  data  to  be  transmitted  to  the  line 
rinter’s  data  buffer  at  rates  up  to  66,- 
00  characters  per  second.  The  control¬ 
ler  also  includes  circuitry  to  support 
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printers  equipped  with  variable  forms 
unit  options. 

printer  controller,  microcomputer  —  A  unit 
that  provides  character  print  buffers 
and  automatic  control  and  timing  for 
commercially  available  printers. 

printer  dot  —  Same  as  printer,  wire. 

printer,electrostatic  —  A  device  for  print¬ 
ing  an  optical  image  on  paper  in  which 
dark  ana  light  areas  of  tne  original  are 
represented  by  electrostatically  chained 
and  uncharged  areas  on  the  paper,  the 
paper  is  dusted  with  particles  of  finely 
owdered  dry  ink  ana  the  particles  ad- 
ere  only  to  the  electrically  charged 
areas.  The  paper  with  ink  particles  is 
then  heated,  causing  the  ink  to  melt  and 
become  permanently  fixed  to  the  paper. 

printor,  high-spood  (HSP)  —  A  printer 
which  operates  at  a  speed  more  compat¬ 
ible  with  the  speed  of  computation  and 
data  processing  so  that  it  may  operate 
on-line.  At  the  present  time  a  printer 
operating  at  a  speed  of  1000  lines  per 
minute  and  100  characters  per  line,  is 
considered  high-speed. 

printer,  inic-fet  —  A  printing  device  in 
which  dot-matrix  characters  are  formed 
by  drops  of  ink  ejected  from  electrically 
controlled  nozzles. 

printer  Interrupts  —  One  common  way  to 
utilize  a  computer  more  effectively  dur¬ 
ing  relatively  slow  output  is  to  use  the 
interrupt  system.  The  microcomputer 
sends  a  byte  to  a  peripheral,  then  re¬ 
turns  to  another  task,  when  the  byte  has 
been  printed,  the  device  signals  the 
computer  through  an  interrupt  line. 
The  computer  stops  what  it  is  doing  (is 
interrupted),  saves  the  contents  of  its 
registers,  and  determines  the  source  of 
the  call.  In  this  case,  it  sends  another 
byte  to  the  printer,  then  returns  to  its 
previous  work.  With  an  interrupt  sys¬ 
tem,  the  computer  is  not  spending  large 
amounts  of  time  waiting  for  the  printer. 

printer  limited  —  Often,  the  timing  restric¬ 
tions  on  a  process  due  to  the  slowness 
or  inadequacy  of  the  printing  equip¬ 
ment,  whereby  other  operations  must 
await  the  completion  of  the  printing 
unit. 

printer,  matrix  —  Same  as  printer,  wire. 

printer,  page  —  A  unique  printer  which 
composes  a  full  page  of  characters  be¬ 
fore  printing  this  full  page  during  a 
cycle  of  operations.  Such  types  are  xero- 
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graphic  printers,  crt  (cathode-ray  tube) 
printers,  photographic  devices, 
printer,  serial  —  A  device  capable  of  print¬ 
ing  characters,  one  at  a  time  across  a 
page.  Many  variations  in  serial  printers 
exist,  e.g.,  typewriter;  stylus  or  matrix 
serial  printer;  and  high-speed,  multiple¬ 
line  stylus  or  matrix  serial  printer, 
printer,  skip  —  A  skip  function  may  be  sig¬ 
naled  on  anv  step.  When  skip  is  signaled 
on  a  step  tnat  also  impulses  print,  the 
skip  function  is  effective  after  the  line 
has  been  printed.  If  skip  is  signaled  on 
any  other  step,  the  skipping  action  is 
initiated  immediately, 
printer  skipping  —  The  rate  at  which  the 
unit  advances  a  form  through  the  car¬ 
riage  without  printing, 
printer  spacing  chart  —  A  form  for  devel¬ 
oping  a  layout  and  spacing,  or  general 
design  of  printed  output,  as  well  as  the 
preparation  of  the  carriage  control  tape, 
printer  speed  —  The  rate  at  which  the  unit 
operates  when  it  is  actually  printing 
data. 

printer,  stick  —  An  antiquated  printer  con¬ 
sisting  of  a  stick  which  prints  one  char¬ 
acter  at  a  time  as  the  stick  moves  from 
left  to  right. 

printer,  stylus  —  See  printer,  wire. 


Courtesy  Digital  Equipment  Corp. 
Printer  terminal. 


printer  terminal  components  —  Basically  a 
printer  terminal  consists  of  a  keyboard, 
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power  supply,  control  unit,  data-com- 
munications  interface,  optional  mem¬ 
ory,  and  printer  mechanism.  Generally, 
a  message  entered  through  the  key¬ 
board  communicates  with  the  printer 
mechanism  and  another  terminal  or 
host-computer  system  via  an  interface 
circuit.  Conversely,  the  computer  may 
also  transmit  digital  signals  via  the  ter¬ 
minal  interface  Back  to  the  terminal. 

prliiter-t«riiiinal  int«rfa€«  —  Most  termi¬ 
nals  use  a  current  loop  (20  or  62.5  mA) 
or  EIA  RS232  interface  to  exchange 
data  between  the  terminal  and  com¬ 
puter.  Some  employ  a  modem  for  com¬ 
munications  with  a  remote  computer  or 
terminal  via  a  phone  line.  Future  units 
will  probably  incorporate  IBM’s  SDLC 
communications  discipline  or  micro¬ 
processors  to  accept  various  disciplines 
or  protocols. 

printer  typ«  bar  —  A  narrow  box  or  maga¬ 
zine  contains  the  type  bars  and  when  a 
particular  character  is  selected  a  vertical 
movement  of  the  box  proceeds  until 
the  selected  character  is  opposite  the 
printing  position.  Each  bar  contains  the 
entire  alphabet  and  may  be  inter¬ 
changeable  or  fixed. 

printer  type  bar,  interchangeable  — 

A  printer  type  bar  which  can  be 
removed  by  the  operator  to  change 
from  one  alphabet  to  another. 

printer,  wheel  —  A  printer  which  has  the 
type  face  mounted  or  engraved  on  the 
outside  of  a  rim  of  a  disk  or  a  wheel,  i.e., 
a  wheel  exists  for  each  line  of  print  and 
is  keyed  to  a  shaft  which  is  rotated  at 
high  speed.  Printing  is  accomplished  by 
a  nammer  pressing  the  paper  against 
the  ribbon. 

printer,  wire  —  A  high-speed  printer  that 
prints  characterlike  configurations  of 
dots  through  the  proper  selection  of 
wire-ends  from  a  matrix  of  wire-ends, 
rather  than  conventional  characters 
through  the  selection  of  type  faces. 
(Synonymous  with  matrix  printer.) 

printer,  xerographic  —  A  device  for  prin¬ 
ting  an  optical  image  on  paper  in  which 
dark  and  light  areas  of  the  original  are 
represented  by  electrostatically  chained 
and  unchargea  areas  on  the  paper,  i  he 
paper  is  dusted  with  particles  of  finely 
owdered  dry  ink  and  the  particles  ad- 
ere  only  to  the  electrically  charged 
areas.  The  paper  with  ink  particles  is 
then  heated,  causing  the  ink  to  melt  and 
become  permanently  fixed  to  the  paper. 


prinf-on-alarm  RAM 

printing  control  —  A  specific  list  of  control 
group  identifications  or  particulars 
through  a  procedure  which  omits  listing 
of  detail  records. 

printing  counter  —  This  counter  on  the 
magnetic-tape  terminal  advances  by  one 
for  each  tape  block  transmitted  or  re¬ 
ceived.  At  tne  end  of  transmission,  the 
total  number  of  tape  blocks  for  the  run 
is  printed  automatically.  During  a  run 
upon  the  detection  of  an  error  block 
when  receiving,  the  number  of  that  tape 
block  is  printed. 

printing,  dota-protoction  —  Operation  of 
the  printers  is  checked  automatically  to 
ensure  that  they  respond  correctly  to 
control-unit  printing  signals.  If  this 
check  fails,  an  indicator,  which  can  be 
tested  by  a  programmed  instruction,  is 
automatically  set. 

printing,  line  —  The  printing  of  an  entire 
line  of  characters  at  once. 

printing  matrix  —  Same  as  printer,  wire. 

print  intarlock  tima  —  The  required  time 
for  the  printer  to  accept  data  from  the 
print  storage  area  and  to  complete  the 
printing  ofits  output. 

print  local  function  —  Some  terminals  can 
pass  data  to  the  auxiliary  interface  at  a 
speed  that  is  independent  from  the 
main  communication  interface,  by  use 
of  the  Print  Local  function.  Data  can  be 
received  by  the  terminal  from  the  host 
at  one  speed  and  then  transferred  from 
the  display  buffer  at  a  completely  differ¬ 
ent  speed  to  the  peripheral  attached  to 
the  serial,  EIA  interface.  This  enables 
the  use  of  slower  and  less  costly  peri¬ 
pherals. 

print  monagor,  doto  boso  —  The  Print 
Definition  Language  (PDL)  defines  the 
printer  characteristics  (lines  and  col¬ 
umns)  and  standard  header,  page,  and 
overflow  print  conditions.  Information 
may  be  queued  for  spooling,  printed,  or 
converted  to  an  AStll  or  otner  format 
for  transmission.  Special  headings  may 
be  inserted,  and  printers  may  be 
dynamically  assigned.  The  programmer 
is  only  concerned  about  the  logical  in¬ 
formation  to  be  printed. 

print  mambar  —  The  particular  part  or 
component  of  a  printer  which  is  the  ele¬ 
ment  developing  the  form  of  the  printed 
character,  such  as  the  print  bar,  type 
bar,  or  wheel. 

print-an-alarm  RAM  —  A  data-system  con¬ 
dition  in  which  continuous  scanning  of 
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data  channels  takes  place,  but  output  of 
data  is  initiated  only  when  an  alarm  con¬ 
dition  is  interpreted  by  the  CPU.  RAMs 
are  programmed  to  designate  and  sig¬ 
nal  such  conditions. 

printout  ^ — Sometimes  an  instruction  to 
cause  the  printing  of  data  in  storage  or 
from  other  external  storage  media  into 
hard  copy. 

printout,  dynamic  —  A  sequential  opera¬ 
tion  of  printing  as  part  of  a  computer 
run  and  during  the  run  instead  of  at  the 
end  of  the  run. 

printout,  memory  —  A  listing  of  the  con¬ 
tents  of  a  storage  device,  or  selected 
parts  of  it.  (Synonymous  with  memory 
dump  and  core  dump.) 

printout,  static  —  The  printing  of  data 
after  the  run  instead  of  as  part  of  the 
run,  which  is  called  a  dynamic  printout. 

print  positions  —  The  maximum  number 
of  characters  which  can  be  printed  on  a 
single  line. 

print  timing  dial  —  The  control  knob  on 
the  printer  which  is  an  adjustment  of  the 
printing  quality. 

print  transparent  —  A  mode  in  which  a  ter¬ 
minal  will  pass  all  received  data  to  an 
auxiliary  port  and  neither  display  nor 
act  upon  It. 

print  wheel  —  A  single  element  providing 
the  character  set  at  one  printing  posi¬ 
tion  of  a  wheel  printer. 

print-wheel  assembly  —  An  assembly  of 
print  wheels  keyed  and  fastened  to  a 
shaft  which  is  rotated  at  a  high  speed 
with  a  print  wheel  at  each  print  position. 
A  hammer  forces  the  ribbon  against  the 
paper  at  the  instant  the  desired  charac¬ 
ter  to  be  printed  at  a  position  is  aligned 
with  the  line  of  the  print. 

prioritize  —  To  arrange  a  group  of  similar 
things  in  some  order  based  on  their  rel¬ 
ative  importance  to  one  another.  The 
ordering  can  be  in  terms  of  either  loca¬ 
tion  or  time. 

priority  —  1 .  The  sequence  in  which  vari¬ 
ous  entries  and  tasks  will  be  processed 
by  the  analysis  of  action  codes  and  other 
priority-real-time  systems,  as  controlled 
by  program  level  indicators.  2.  The  po¬ 
sitioning  of  various  routines  as  input- 
/output  ahead  or  taking  precedence 
over  the  normal  control  sequence  of  the 
basic  routine.  (Clarified  by  priority  cir¬ 
cuits.) 

priority  circuits  —  See  circuits,  priority. 


priority  intorrupts,  multilevol 

priority,  dispatching  —  See  dispatching 
priority. 

priority  error  dump  —  See  dump,  priority 
error. 

priority  execution,  I/O  operations  — 

Hardware  and  software  associated  with 
i/o  operations  have  unique  priorities. 
Hardware  priority  is  determined  by  the 
position  of  the  device-controller  card 
on  the  i/o  bus.  therefore,  the  control¬ 
ler  card  closest  to  the  computer  has  the 
highest  priority  and  is  serviced  first. 
Software,  or  device  handler,  priority  is 
assigned  at  system  generation  time.  I'he 
handlers  run  on  task  levels  and  usually 
have  higher  priorities  than  normal 
tasks.  “More  important”  handlers  are 
normally  assigned  the  higher  priorities 
so  they  may  have  control  whenever  nec¬ 
essary.  Whenever  tasks  waiting  for  a 
handler  are  unsuspended,  the  highest 
priority  task  awaiting  the  handler  is 
given  control.  The  task  scheduler  on 
some  systems  maintains  this  priority 
scheme  and  ensures  its  integrity  at  all 
times. 

priority  indicators  —  1 .  Groups  of  charac¬ 
ters  used  in  the  header  of  a  message  to 
define  the  order  of  transmitting  mes¬ 
sages  over  a  communication  channel.  2. 
Information  that  is  used  to  order  a 
queue. 

priority-intorrupt  controller  —  Usually,  a 
bipolar  LSI  circuit  that  adds  high-speed 
“priority  interrupt”  capability  to  low- 
price  microcomputer  systems  often  en¬ 
compassing  up  to  eight  peripherals.  It 
eliminates  the  necessity  for  the  MPU  to 
poll  all  its  peripherals  to  determine 
their  service  requirements  and  priority 
ratings.  The  circuit  is  of  particular  im¬ 
portance  in  systems  utilizing  many  peri¬ 
pherals  with  interrupt  requirements. 

priority  interrupt  controller  chip  —  A  spe¬ 
cial  chip  that  manages  several  external 
interrupts  and  provides  automatic  vec¬ 
toring,  i.e.,  responds  to  the  interrupt  ac¬ 
knowledge  from  the  microprocessor  by 
supplying  one  of  n  branching  addresses 
corresponding  to  the  start  address  of 
the  interrupt  handler,  on  some  systems. 

priority  intorrupt  input/output  —  See  input- 
/output  priority  and  interrupt. 

priority  intorrupts,  multilovol  —  Interrupt 
provisions  have  been  made  to  facilitate 
the  priority  requirements  of  various 
subroutines.  The  interrupt  reauests  of 
these  subroutines  are  handlea  by  the 
central  processor  in  the  sequence  of  the 
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highest  priority.  If  a  priority  subroutine 
requests  an  interrupt,  it  will  have  prior¬ 
ity  over  all  subroutines  of  lower  priority, 
even  though  they  have  previously  re¬ 
quested  an  interrupt. 

priority  intorruptt,  optional  —  Many  levels 
of  optional  priority  interrupts  are  avail¬ 
able  on  the  computer.  Any  priority  in¬ 
terrupt  takes  precedence  over  a  lower 
priority  program.  Each  level  of  priority 
interrupt  may  be  separately  allowed  or 
disallowed  by  the  program  and  each 
leads  to  a  unique  interrupt  routine.  As 
an  option,  the  several  computers  may  be 
provided  with  a  programmed  input- 
/output  channel  that  sends  information 
to  or  from  the  accumulator  by  pro¬ 
grammed  instructions.  The  instructions 
specify  which  device  is  to  communicate; 
tnus,  the  time  sharing  of  the  pro¬ 
grammed  input/output  lines  is  con¬ 
trolled  directly  by  the  program. 

priority  interrupt  systom  —  A  priority  in¬ 
terrupt  system  allows  high-speed  inter¬ 
rupt  processing  without  the  customary 
wasted  time  for  saving  registers  and  sta¬ 
tus.  This  is  facilitated  by  providing  a 
separate  register  set  for  each  interrupt 
level,  so  an  interrupt  routine  can  use  a 
full  register  set  without  affecting  the 
registers  of  the  interrupted  routine. 
Each  interrupt  level  can  be  individually 
enabled  or  disabled.  The  priority  inter¬ 
rupt  system  provides  for  internal 
processor  interrupts,  i/o  peripheral  de¬ 
vice  interrupts,  and  groups  of  individual 
external  interrupts,  eacri  with  its  own 
unique  interrupt  memory  address  and 
priority  assignment. 

priority  intorrupt  table  —  When  a  com¬ 
puter  does  not  have  a  fully  automatic 
interrupt  handling  capability,  a  table  is 
set  up  that  lists  the  priority  sequence  of 
handling  and  testing  interrupts. 

priority  limit  —  The  upper  bound  to  the 
priority  list  for  dispatching  or  designing 
a  priority  rating  to  various  tasks  or  sub¬ 
tasks,  i.e.,  active,  inactive,  top  priority, 
lowest  priority,  or  batch  processing. 

priority,  modes  of  —  See  modes  of  priority. 

priority  (multiplexing)  —  Some  specific 
standard  communications  subsystems 
have  been  designed  to  handle  a  multi¬ 
plicity  of  different  speed  communica¬ 
tions  facilities  in  the  most  efficient  man¬ 
ner  possible.  The  communication 
multiplexer  contains  priority  logic 
which  permits  high-speed  facilities  to  be 
serviced  more  frequently  than  low- 
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speed  facilities  on  a  completely  random 
basis. 

priority,  multiprogromming  —  This  prior¬ 
ity  is  oriented  toward  the  concurrent 
operation  of  several  types  of  applica¬ 
tions.  Assignment  of  priority  levels  is  at 
the  discretion  of  the  user.  For  example, 
one  priority  level  can  be  reserved  for  a 
program  that  must  provide  rapid  re¬ 
sponses  to  real-time  devices,  such  as 
communications  control.  Another  can 
be  reserved  for  the  peripheral  control 
package  to  accomplish  several  media 
conversions— card  to  tape,  tape  to  prin¬ 
ter,  etc.  The  third  priority  level  could 
then  be  used  to  run  either  a  production 
or  monitor  job. 

priority  ordored  inforruptt  —  Some  time¬ 
sharing  computers  can  have  over  200 
priority  ordered  interrupts  for  external 
lines.  This  extensive  interrupt  capability 
allows  a  terminal  to  be  attached  to  more 
than  one  interrupt  line.  If  the  attached 
interrupts  cover  a  range  of  priorities,  by 
selectively  arming  ana  disarming  the  ex¬ 
ternal  interrupt  lines,  the  executive  pro¬ 
gram  can  change  the  relative  priority  of 
a  terminal’s  attention  requests,  allowing 
different  classes  of  service  or  response 
to  be  given  to  the  terminal. 

priority  procosting  —  See  processing,  pri¬ 
ority. 

priority  routino  —  In  an  interrupt,  the 
leaving  of  one  program  by  the  proces¬ 
sor  to  work  on  the  program  connected 
with  the  interrupt  or  tne  priority  rou¬ 
tine. 

priority  rulot  —  Priority  and  inhibition 
rules  are  usually  implemented  in  the 
time-sharing  hardware  to  resolve  possi¬ 
ble  conflicts  when  two  interrupts  occur 
simultaneously  or  when  a  second  inter¬ 
rupt  occurs  before  a  previous  one  is 
completely  processed. 

priority  soloction  ^  The  use  of  informa¬ 
tion  contained  in  the  job  request  sched¬ 
ule  to  select  the  next  job  to  be  initiated. 
Selection  is  based  on  the  priority  and 
precedence  assigned  to  the  job,  the  se¬ 
quence  relationship  of  this  job  to  other 
jobs  with  the  same  priority  and  prece¬ 
dence,  and  the  availability  of  facilities 
required  by  the  job. 

priority  structuro  —  The  organization  of  a 
system  for  processing.  The  priority 
structure  of  the  system  depends  not 
upon  the  number  of  instructions  but 
^on  the  complexity  of  the  programs. 
Tne  structure  can  range  from  systems 
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with  rio  priority  to  multicomplex  organ¬ 
izations  with  multilayers  of  interrupts 
and  multilevels  of  priority, 
priority-structurad  i/o  intarrupt  tystam 

—  Devices  electrically  closest  to  the  mi¬ 
crocomputer  module  receive  highest 
priority,  for  either  DMA  or  pro- 
rammed  i/o  transfers.  (DMA  devices 
ave  a  higher  priority  than  programmed 
i/o  devices.)  This  structure  allows  nest¬ 
ing  of  interrupts  to  as  many  levels  as 
there  are  devices  connected  to  the  bus. 
Upon  receipt  of  an  interrupt  grant,  the 
device  directs  the  processor  to  an  inter¬ 
rupt  vector  location  which  contains  the 
starting  address  of  the  device  interrupt 
service  routine  and  the  new  processor 
status  word. 

privilagad  intfruction  oparatian  —  Often 
various  measures  for  protection  against 
one  problem  subpro^am  misusing  an¬ 
other  problem  subprogram  i/o  devices 
are  provided  by  restricting  all  i/o  com¬ 
mands  to  the  supervisor  state.  A  sub¬ 
program  requests  i/o  action  by  issuing 
a  supervisor  call  instruction.  The  super¬ 
visory  subprogram  can  then  analyze  this 
request  and  t  Ae  the  appropriate  action, 
privilagad  instructians  —  Protection 
against  one  problem  subprogram 
misusing  the  i/o  devices  of  another 
problem  subprogram  is  provided  by  re¬ 
stricting  all  i/o  commands  to  the  super¬ 
visor  state.  A  subprogram  requests  i/o 
action  by  issuing  a  supervisor  call  in¬ 
struction.  The  supervisory  subprogram 
can  then  analyze  this  request  and  take 
the  appropriate  action, 
prablam  —  A  set  of  circumstances,  situa¬ 
tions,  or  states  which  develop  when 
some  unknown  information  is  to  be  dis¬ 
covered,  i.e.,  a  solution  is  sought  from 
some  known  information  and  a  proce¬ 
dure  is  understood  to  acquire  the  un¬ 
known. 

probkm,  ch«ck  —  A  problem  chosen  to 
determine  whether  the  computer  or  a 
program  is  operating  correctly, 
problsm  d^Unltion  —  The  art  of  compiling 
logic  in  the  form  of  general  flowcharts 
and  logic  diagrams  that  clearly  explain 
and  present  the  problem  to  the  pro¬ 
grammer  in  such  a  way  that  all  require¬ 
ments  involved  in  the  run  are  pre¬ 
sented. 

probltm  dMcription  —  A  statement  of  a 
problem  and  possibly  a  description  of 
the  method  of  its  solution,  or  the  solu¬ 
tion  itself.  The  transformations  of  data 
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and  the  relationship  of  procedures, 
data,  constraints,  environments,  etc., 
may  also  be  included. 

problem,  fault-location  —  See  fault-loca¬ 
tion  problem. 

problem  file  —  All  the  material  needed  or 
for  use  to  document  a  program  to  be 
run  on  a  computer, 
problem  folder  —  Same  as  problem  file, 
problem  Input  tape  —  An  input  tape,  ei¬ 
ther  punched  paper  tape  or  magnetic 
tape,  that  contains  problem  data  for 
checking  out  a  given  computer  system, 
problem  longuoge  —  Same  as  language, 
problem-oriented. 

problem-oriented  longuoge  —  1 .  A  source 
language  oriented  to  the  description  of 
a  particular  class  of  problems.  2.  A  spe¬ 
cific  language  designed  for  solutions  to 

f problems  of  a  particular  class  of  prob- 
ems.  COBOL  AND  FORTRAN  pro¬ 
grams  are  designed  for  various  classes 
of  problems  whether  scientific  or  com¬ 
mercial  types,  and  although  they  re¬ 
quire  elaborate  and  extensive  transla¬ 
tion  and  compilation,  they  are  relatively 
simply  developed  and  quite  easily  un¬ 
derstood  even  by  the  novice  computer 
personnel. 

problam,  tait  —  A  problem  chosen  to  de¬ 
termine  whether  the  computer  or  a  pro¬ 
gram  is  operating  correctly, 
problam  tim#  —  Often  called  physical  sys¬ 
tem  time,  it  is  the  time  interval  between 
corresponding  events  in  the  physical 
system  being  simulated, 
problam,  troublo-location  ^ — A  test  prob¬ 
lem  whose  incorrect  solution  supplies 
information  on  the  location  of  faulty 
equipment.  It  is  used  after  a  check  prob¬ 
lem  has  shown  that  a  fault  exists, 
problam,  troublathoalar  —  The  unique 
program  for  or  designed  as  a  series  of 
test  computations  whose  incorrect  an¬ 
swers  will  isolate  a  fault.  This  type  of 
procedure  is  used  most  often  after  a 
check  problem  shows  that  a  fault  exists, 
procadural  and  axcaption  fasti  — 
Procedural  and  exception  tests  are  de¬ 
signed  to  check  machine  control  and 
operation  before  processing.  They  con¬ 
sist  of  test  data  (generally  punched  into 
cards)  covering  all  or  most  conditions 
which  can  arise  during  the  run,  as  well 
as  a  control  panel  and/or  program 
which  will  process  the  test  data  and 
check  out  machine  components.  The 
control  panel  is  inserted,  or  the  pro- 
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CTam  loaded,  or  both;  the  test  data  is 
then  read  into  the  machine  and  proc¬ 
essed.  The  results  are  compared  against 
predetermined  ones.  If  they  are  satisfac¬ 
tory,  actual  processing  can  begin.  In 
some  installations  these  tests  are  made 
only  at  the  beginning  of  each  working 
day;  in  others  tney  are  made  before  spe¬ 
cific  runs. 

procedural  testing  —  Tests  of  alternative 
human  responses  in  system  operations. 
This  is  distinguished  from  hardware  or 
software  tests. 

procedure  —  A  precise  step-by-step 
method  for  effecting  a  solution  to  a 
problem. 

procedure  analysis  —  The  analysis  of  a 
business  activity  to  determine  precisely 
what  must  be  accomplished  and  how. 

procedure,  bypass  —  See  bypass  proce¬ 
dure. 

procedure  division  —  A  routine  in  COBOL 
that  describes  the  procedures  to  be  used 
in  processing  the  data  described  in  the 
data  division;  it  contains  all  the  neces¬ 
sary  steps  to  solve  a  given  problem. 
Procedures  are  written  as  sentences 
which  are  combined  to  form  named 
paragraphs.  Likewise,  paragraphs  may 
be  combined  to  form  sections.  Para- 
raph  and  section  names  are  assigned 
y  the  programmer  so  that  control  may 
be  transferred  from  one  section  or  para¬ 
graph  to  another. 

procoduro,  fallback  —  See  fallback  proce¬ 
dure. 

procoduro,  loading  —  System,  object,  and 
library  routines  are  loaded  in  a  similar 
manner.  A  program  may  have  a  fixed 
origin  or  may  be  relocatable.  Fixed  ori¬ 
gin  programs  are  loaded  into  the  spe¬ 
cified  memory  address.  Programs  are 
relocated  by  a  base  address  initially  set 
by  the  executive  routine.  After  the  main 
prograni  has  been  loaded,  any  library 
subroutines  or  equipment  drivers  called 
will  then  be  loaded.  With  all  the  neces¬ 
sary  routines  in  memory,  the  loader  re¬ 
turns  to  the  job  processor.  (Some  sys¬ 
tems.) 

procoduro  namo  —  The  brief  reference  in 
a  program  to  another  program  or  por¬ 
tion  of  another  program. 

prpcoduro-oriontod  —  A  programming 
language  that  is  similar  to  the  language 
used  in  the  job,  and  is  relatively  inde¬ 
pendent  of  the  data-processing  system. 

procoduro-oriontod  longuago  —  A  source 

402 


procoss  control  iyitom  organization 

language  oriented  to  the  description  of 
procedural  steps  in  machine  computing. 

procedures,  in-line  —  A  COBOL  term  for 
procedural  instructions  which  are  part 
of  the  main  sequential  and  controlling 
instructions  of  the  program. 

proceed-to-select  signal  —  See  signal,  pro- 
ceed-to-select. 

process  —  A  generic  term  that  may  in¬ 
clude  compute,  assemble,  compile,  in¬ 
terpret,  generate,  etc. 
process,  batch  —  See  batch  process, 
process  chart  —  Same  as  flowchart, 
process  control  —  1 .  Pertaining  to  systems 
whose  purpose  is  to  provide  automation 
of  continuous  operations.  This  is  con¬ 
trasted  with  numerical  control  that  pro¬ 
vides  automation  of  discrete  operations 
(e.g.,  machines).  2.  Automatic  control  of 
continuous-manufacturing  industrial 
processes  by  using,  for  example,  hybrid 
computers. 

process  control,  industriol  —  See  industrial 
process  control. 

process  controller,  microcomputer-based 

—  A  typical  unit  provides  logic  storage 
and  control  for  a  variety  of  instruments, 
inputs,  etc.,  in  desired  profiles,  e.g., 
stored  and  retrieved  using  digital  and 
microcomputer  techniques.  Capacity 
for  one  typical  unit  is  up  to  40-line  seg¬ 
ments  with  process  resolution  to  one 
part  in  1000.  Programming  entry  into 
the  micro  memory  is  via  keyboard  on 
the  front  panel;  16  push  buttons  allow 
the  operator  to  select  28  functions, 
process-control  system  —  A  system  whose 
primary  purpose  is  to  provide  automa¬ 
tion  of  continuous  operations, 
process  control  system  orgonizotion  — 
One  industrial  microcomputer  system 
consists  of  a  central  processor  unit 
(CPU)  module  which  provides  system 
control  and  performs  tne  various  arith¬ 
metic  and  logical  functions;  one  or  more 
programmable  read-only  memories 
(PROMs)  which  store  the  system  in¬ 
structions  or  program;  one  or  more  ran¬ 
dom  access  memories  (RAM)  which  are 
used  for  data  storage;  possibly  an  inter¬ 
rupt  control  module  which  is  used  to 
handle  interrupt  signals  from  devices 
being  controlled;  one  or  more  input- 
/output  modules  which  accept  inputs 
from  the  system  being  controlled  and 
transmit  control  signals  to  that  system; 
a  power  supply  and  regulators;  a  com¬ 
munications  bus  flat  cable  which  pro- 
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vides  the  signal  path  to  tie  the  various 
modules  together;  and  the  necessary 
mounting  hardware. 

processing,  outomotic  data  —  Data  proc¬ 
essing  performed  by  a  system  of  elec¬ 
tronic  or  electrical  machines  so  inter¬ 
connected  and  interacting  as  to  reduce 
to  a  minimum  the  need  For  human  as¬ 
sistance  or  intervention.  (Related  to  au¬ 
tomatic  data-processing  system.) 
processing,  background  —  Work  which 
has  a  low  priority  and  is  handled  by  the 
computer  when  higher  priority  or  real¬ 
time  entries  are  not  occurring.  Batch 
processing  such  as  inventory  control, 
payroll,  housekeeping,  etc.,  are  often 
treated  as  background  processing  but 
can  be  interrupted  on  orders  from  ter¬ 
minals  or  inquiries  from  other  units, 
processing,  batch  —  A  technique  by  which 
items  to  be  processed  must  be  coded 
and  collectecf  into  groups  prior  to  proc¬ 
essing. 

processing,  botch  data  —  See  batch  proc¬ 
essing. 

processing,  business-data  —  Data  process¬ 
ing  for  business  purposes,  e.g.,  record¬ 
ing  and  summarizing  the  financial  tran¬ 
sactions  of  a  business, 
processing  capacity  —  Often  the  maxi¬ 
mum  limitation  of  places  of  a  number 
which  can  be  processed  at  any  one  time. 
An  example  is  a  12-place  number, 
processing,  centralized  data  —  Data  proc¬ 
essing  performed  at  a  single,  central  lo¬ 
cation  on  data  obtained  from  several  ge¬ 
ographical  locations  or  managerial 
levels.  Decentralized  data  processing  in¬ 
volves  processing  at  various  managerial 
levels  or  geographical  points  through¬ 
out  the  organization, 
processing,  concurrent  —  See  concurrent 
processing. 

processing,  continuous  —  The  technique 
of  constantly  processing  input  items. 
This  is  sometimes  referred  to  as  on-line 
or  real-time  processing  and  is  con¬ 
trasted  to  batcn  processing, 
processing  control  sequence  —  The  con¬ 
trol  program  initializes  job  operations, 
assigns  input/output  units,  and  per¬ 
forms  the  functions  needed  for  auto¬ 
matic  transition  from  one  job  to  an¬ 
other,  whether  concurrent  operations 
are  under  way  or  not.  When  the  com¬ 
puting  system  is  restarted  after  being 
turnea  off  for  some  period  of  time,  the 
control  program  is  initially  loaded,  esta- 
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Wishes  initial  control  over  all  i/o  units, 
and  starts  processing-program  opera¬ 
tion  according  to  the  schedule  estab¬ 
lished  by  the  user. 

procafsing,  convarsational  —  The  user  is 
said  to  be  communicating  with  the  sys¬ 
tem  in  a  conversational  manner  when 
each  statement  he  enters  through  the 
terminal  is  processed  (translated, 
verified,  and,  it  desired,  executed)  im¬ 
mediately.  The  system  then  sends  a 
reply  to  the  terminal.  The  information 
contained  in  the  reply  varies.  For  exam¬ 
ple,  it  might  be  a  message  indicating 
that  the  previous  statement  contained 
an  error.  Operations  in  the  conversa¬ 
tional  manner  must  be  in  either  of  two 
possible  modes — the  program  mode,  or 
the  command  mode  (some  computers), 
processing,  data  —  See  data  processing, 
processing,  deferred  —  Processing  which 
can  be  delayed  or  is  considered  low  pri¬ 
ority,  and  is  completed  when  computer 
time  is  at  nonpeak  periods, 
processing,  demand  —  The  processing  of 
data  as  auickly  as  it  becomes  available  or 
ready.  This  is  real-time  and  thus  avoids 
the  need  for  storage  of  any  appreciable 
amount  of  unprocessed  data, 
processing,  demond  (time  sharing)  — 
See  time  sharing,  demand  processing, 
processing,  direct-address  —  Reading  or 
writing  of  data  from  a  sector  whose  ad¬ 
dress  is  given. 

processing,  electronic  data  —  Data  proc¬ 
essing  performed  largely  by  electronic 
equipment.  (Related  to  automatic  data 
processing.) 

processing,  fault  (time  sharing)  — See  time 
sharing,  fault  processing, 
processing,  file  —  See  file  processing. 

processing,  foreground  —  High-priority 
processing,  usually  resulting  from  real¬ 
time  entries,  given  precedence  by 
means  of  interrupts,  over  lower  priority 
“background”  processing, 
processing,  image  —  Processing  by  those 
computer  systems  that  simulate  the 
human  brain,  which  “sees”  images  like 
a  scanner.  They  can  manipulate  images 
in  various  ways  that  are  contributory  to 
the  extraction  of  specifically  desired  in¬ 
formation.  The  two  primary  end  pro¬ 
ducts  of  these  systems  are  (1)  an  en¬ 
hanced  reconstruction  of  the  original 
image,  and  (2)  a  numeric  or  graphic  re¬ 
port  that  relates  specific  information 
contained  in  the  image. 
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processing,  industrial  data  —  Data  proc¬ 
essing  designed  for  industrial  purposes, 
often  numerical  control. 

processing,  information  —  A  less  restric¬ 
tive  term  than  data  processing,  encom¬ 
passing  the  totality  of  scientific  and 
business  operations  performed  by  a 
computer. 

processing,  in-line  —  Same  as  on-line  proc¬ 
essing. 

processing,  integrated  data  (IDP)  — 

1.  A  system  that  treats  as  a  whole,  all 
data-processing  requirements  to  ac¬ 
complish  a  sequence  of  data-processing 
steps,  or  a  number  of  related  data-proc¬ 
essing  sequences,  and  that  strives  to  re¬ 
duce  or  eliminate  duplicating  data  entry 
or  processing  steps.  2.  The  processing 
of  data  by  such  a  system  in  which  all 
operations  are  in  some  way  connected 
or  associated  with  a  computer. 

procotiing,  intoractivo  —  Processing  that 
involves  the  constant  interplay  of  crea¬ 
tive  and  routine  activities  with  the  rou¬ 
tine  jobs  being  relegated  to  the  com- 
uter  so  that  man  is  left  free  to  exercise 
is  imagination  and  judgment. 

procatting  (LISP)  — 5^^  LISP. 

procatsing  list  —  See  list  processing. 

procatiing  machina,  data  —  A  general 
name  for  a  machine  that  can  store  and 
process  numeric  and  alphabetic  infor¬ 
mation.  (Related  to  analog  digital  com¬ 
puter  and  automatic  data-processing 
equipment.) 

procatting  multithraad  —  A  sequence  of 
events  in  programs  required  for  the 
computer  processing  of  a  message 
known  as  a  thread.  In  single-thread 
processing  all  work  is  completed  before 
work  is  begun  on  a  new  message.  In 
multithreacT  processing,  message 
threads  are  handled  in  parallel. 

procatiing,  olf-lina  —  See  off-line  process¬ 
ing. 

procatting,  on-lina  —  See  on-line  process¬ 
ing. 

procatting,  ovarlop  —  Processor  opera¬ 
tions  performed  at  the  same  time  by 
using  different  parts  of  the  circuitry,  for 
example,  read-process-write,  or  any  two 
of  these. 

procatting,  porollal  —  The  operation  of  a 
computer  so  that  programs  for  more 
than  one  run  are  stored  simultaneously 
in  its  storage,  and  executed  concur¬ 
rently. 
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procatting,  priority  —  A  type  of  time  shar¬ 
ing  or  facility  sharing  in  which  the  pro¬ 
grams  to  be  run  are  selected  by  priority 
rules  or  criteria. 

procatting  programt  —  Processing  pro¬ 
grams  actually  accomplish  work  sucn  as 
updating  inventory  records,  preparing 
reports  and  compiling  new  programs. 
They  include  both  support  programs 
and  application  programs.  The  applica¬ 
tion  programs  will  be  written  making 
use  of  FORTRAN,  COBOL,  and  other 
macrostatements  of  the  assembly  pro¬ 
gram  wherever  possible. 

procatting,  random  —  Transfer  of  an  item 
between  core  memory  and  a  drum  or 
disk  location.  The  address  of  the  item  is 
determined  by  mathematical  transfor¬ 
mation  of  its  key. 

procatting,  rondom-occatt  (cantrol  fila) 

—  See  random-access  processing  (cen¬ 
tral  file). 

procatting  ratio  —  The  end  result  in  the 
calculation  of  the  time  the  equipment  is 
being  properly  used,  including  lost  time 
because  of  human  error  ancT  the  total 
available  time. 

procatting,  raol-tima  —  See  real-time  proc¬ 
essing. 

procatting,  raoMima  (bonk)  —  See  real¬ 
time  processing  (bank). 

procatting,  ramota  —  See  remote  message 
processing. 

procatting,  tcianfific  —  The  processing  of 
data  involved  with  solving  mathematical 
functions  or  equations. 

procatting,  tingla  thraod  —  The  complete 
processing  of  all  programs  and  events 
of  one  message  before  starting  in  an¬ 
other  message.  See  processing,  multi¬ 
thread. 

procatting  tyttam,  fob  —  See  job-process¬ 
ing  system. 

procatting  unif>— A  part  of  a  computing 
system  which  is  the  primary  arithmetic 
and  logical  performing  modules. 

procatt,  input/output  (lOP)  ^  A  unit  that 
handles  normal  data  input/output  con¬ 
trol  and  sequencing. 

procatt  intarrupt  cord  —  The  process  in¬ 
terrupt  card  provides  a  means  by  which 
the  user,  or  processes  that  he  specifies, 
can  generate  interrupts  and  request  ser¬ 
vice  on  a  priority  basis.  The  typical  card 
has  eight  channels,  which  may  be  op¬ 
tionally  isolated.  Each  input  can  be  pro¬ 
grammed  to  trigger  an  interrupt  on  a 
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low-to-high  transition,  a  high-to-low 
transition,  a  change  in  input  state;  or  it 
can  be  ignored.  When  mechanical  con¬ 
tacts  are  used,  the  input  can  be  pro¬ 
grammed  to  be  ignored  (disabled)  after 
interrupt  for  approximately  10ms,  to  in¬ 
hibit  switch-bounce  from  causing  fur¬ 
ther  interrupts.  The  card  will  stad  and 
hold  up  to  eight  interrupts  for  as  long  as 
power  is  applied  and  the  interrupts  are 
serviced  on  a  user-determined  priority 
basis.  The  user  process  requesting  an 
interrupt  is  identified  via  a  software  rou¬ 
tine.  (Some  systems.) 

procosi,  iterative  —  A  process  for  calculat¬ 
ing  a  desired  result  by  means  of  a  re¬ 
peating  cycle  of  operations  that  comes 
closer  and  closer  to  the  desired  result; 
e.g.,  the  arithmetical  square  root  of  N 
may  be  approximated  by  an  iterative 
process  using  only  additions,  subtrac¬ 
tions,  and  divisions. 

pracets,  limited  —  The  speed  of  the  cen¬ 
tral  processing  unit  controls  the  proc¬ 
essing  time  and  not  the  input/output 
speeds  or  capability. 

pracets,  limited  (sarting)  —  A  sort  pro¬ 
gram  in  which  the  execution  time  of  the 
internal  instructions  determines  the 
elapsed  time  required  to  sort. 

pracets  aptimizotian  —  An  extensive  proc¬ 
ess-controller  program,  based  on  the 
model  of  the  process,  directs  the  DAC 
(data  aquisition  and  control)  system. 
Process  data  is  continuously  collected 
and  analyzed  for  computation  of  opti¬ 
mum  operating  instructions.  These  in¬ 
structions  are  given  to  the  process  oper¬ 
ator  via  an  on-line  typewriter. 

pracottar  —  1 .  A  device  capable  of  receiv¬ 
ing  data,  manipulating  it,  supplying  re¬ 
sults  usually  or  an  internally  stored  pro¬ 
gram.  2.  A  program  used  in  compiling  a 
source  program  that  will  produce,  when 
completed,  an  execution  of  the  objec¬ 
tive  function  of  the  program  or  process. 
3.  A  generic  term  that  includes  assem¬ 
bly,  compiling,  and  generation.  4.  A 
shorter  term  for  automatic  data  proces¬ 
sor  or  arithmetic  unit. 

pracattar,  attochad  suppart  ASP  —  The 
utilization  of  multiple  computers,  usu¬ 
ally  two,  connected  via  channel-to-chan- 
nel  adapters,  to  increase  the  efficiency 
in  processing  many  short  duration  jobs. 

pracatsar  basic  Instructians  —  Processor 
modules  execute  basic  instructions 
which  can  be  functionally  grouped  into 
five  categories:  register  operations,  ac- 
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cumulator  operations,  program  counter 
and  stack  control  operations,  input/out¬ 
put  operations,  machine  operations, 
pracetsar,  bit-slice  —  A  processor  based 
on  the  approach  that  allows  microcom¬ 
puter  organizations  of  variable  word 
sizes,  witn  processor  units  separated 
into  2-,  4-  or  8-bit  slices  on  a  single  chip. 
These  devices  can  be  parallellecTto  yield 
an  8-,  12-,  16-,  24-,  or  32-bit  microcom¬ 
puter  when  assembled  with  the  other 
necessary  “overhead”  components  of 
the  system.  The  16-bit  microprocessors 
constructed  from  these  components  can 
be  assembled  into  microcomputers  that 
perform  in  the  minicomputer  class, 
pracatsar,  bit-slica  ward  —  Normally,  a 
programmed  bit-slice  processor  may  re¬ 
quire  anywhere  from  100  to  1024  words 
of  microprogram  memory  to  control  all 
the  operations.  Each  word,  in  turn,  can 
consist  of  many  bits  since  it  can  be  used 
to  control  more  than  just  the  processor 
slice.  It  can  also  control  peripherals, 
memories,  and  other  processor  sub¬ 
functions.  Depending  on  the  applica¬ 
tion,  a  microprogram-control  word  can 
be  from  about  lU  to  60  bits  long.  The 
advantages  of  microprogramming  your 
own  processor  versus  ouying  a  pro¬ 
grammed  chip  include  the  ability  to 
write  your  own  macroinstructions  and 
thus  customize  for  your  application, 
pracatsar,  canfral^ — See  processor  unit, 
central  (CPU). 

pracattar-canfrallar  applicotiant  —  Pro¬ 
cessor-controller  (P-C)  can  be  used  for 
editing,  supervisory  control,  direct  con¬ 
trol,  or  data  analysis.  A  control  and  data 
path  provides  for  the  attachment  of  the 
system  where  more  powerful  supervi¬ 
sion  is  required.  For  example,  the  as¬ 
pects  of  an  application  with  the  control¬ 
ling  operations  exercised  by  an  analog 
computer.  This  multiprocessor  system 
capability  enables  the  handling  of  real¬ 
time  applications  of  any  size  or  com¬ 
plexity. 

pracatsar,  cycia  tima  —  See  cycle  time, 
processor. 

pracatsar,  doto  —  See  data  processor, 
pracastar-dapandant  intarrupt  —  See  inter¬ 
rupt,  processor-dependent, 
pracattar-arrar  intarrupt  —  Processor- 
error  interrupt  occurs  if  a  word  accessed 
in  any  part  of  the  system  is  found  to 
contain  incorrect  check  bits,  or  if  an 
error  occurs  in  the  addressing  of  a 
memory  location. 
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procottor  front-ond  —  A  small  computer 
that  serves  as  a  line  controller  for  a  large 
processor.  The  small  computer  not  only 
can  serve  as  a  line  scanner  and  control¬ 
ler,  but  can  handle  a  number  of  “super¬ 
visory”  tasks  that  would  normally  be 
done  by  the  large  processor,  such  as 
error  detection,  character  echoing  (on  a 
full  duplex  line),  user  validity  checking, 
etc.  Two  basic  design  approaches  to  the 
communication  front  end  of  a  small 
processor  are  single  bit  buffers  and  line 
scanning. 

processor,  graphics  —  Those  computer 
hardware  and  software  systems  that  fol¬ 
low  and  interpret  operator  commands, 
provide  stored  symbol  information  and 
integrate  all  instructions  and  commands 
to  develop  displays  of  charts,  graphics, 
line  drawings,  and  so  on. 

processor,  imoge  —  The  image  processor 
provides  the  input  and  output  of  data  in 
graphic  form.  Some  units  contain  two 
photographic-film  transport  units  which 
are  similar  in  operation  out  which  differ 
in  the  function  that  they  perform.  For 
convenience,  they  are  designated  as 
transport  A  and  transport  B.  Transport 
A  exposes  film  from  the  high-resolution 
recording  cathode-ray  tube,  exposes 
processes,  and  scans  processed  film  for 
computer  input  at  the  read  station  using 
a  high-resolution  scanning  ert  and  it 
projects  the  processed  film  from  the 
read  station  to  a  20  X  22-inch  read- 
projection  screen  located  at  the  front  of 
the  unit.  Transport  B  exposes  film  from 
the  record  ert,  processes,  and  projects 
exposed  film.  The  large  screen  projec¬ 
tor  permits  the  operator  to  study  the 
output  image  off  line  from  the  com¬ 
puter.  The  image  is  larger  and  of  higher 
quality  than  can  be  obtained  on  the 
^aphic  console  and  the  image  can  be 
stuaied  and  compared  with  drawings  or 
other  graphic  console  images. 

procatsor  input-output  (PIO)  chonnof  — 
The  processor  input-output  channel  is 
used  to  communicate  with  low-speed, 
character-oriented  devices  which  are 
asynchronous  in  nature.  Each  item  of 
data  is  transferred  to  or  from  an  ad¬ 
dressed  device,  via  the  accumulator,  by 
executing  an  input-output  instruction 
for  each  transfer.  Input-output  instruc¬ 
tions,  in  addition  to  transferring  data, 
are  also  used  to  test  the  status  of  a  de¬ 
vice  and  to  initiate  input  or  output  oper¬ 
ations.  The  processor  input-output 
channel  enables  data  transfer  between 
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the  accumulator  and  a  selected  input- 
output  controller  and  device,  as  di¬ 
rected  by  the  execution  of  a  series  of 
input-output  transfer  (lOT)  instruc¬ 
tions. 

processor  interface  —  The  transfer  of  data 
between  the  processor  and  the  standard 
communication  subsystem  takes  place 
through  input  data  leads,  connected  to 
the  processor  input  channel,  and  output 
data  leads,  connected  to  the  processor 
output  channel.  In  addition  to  the  data 
leaas,  there  are  several  control  leads 
that  are  used  to  control  the  flow  of  data. 

procossor  intorfaco  roufinos  —  The 
processor  interface  routines,  provide  a 
simple,  standard  interface  for  all 
processors  within  the  system.  Complete 
facilities  are  provided  for  the  input  of 
source-language  statements  and  the 
output  of  the  resulting  relocatable  bi¬ 
nary  code. 

processor  interrupt  —  As  the  computer  is 
sequencing  through  a  set  of  instruc¬ 
tions,  there  are  definite  times  when  it  is 
desirable  to  interrupt  the  program  for 
such  things  as  handling  a  machine  error, 
an  i/o  device,  a  supervisor  call,  or  a  pro¬ 
gram  exception  such  as  an  arithmetic 
overflow.  Electronic  circuitry  instead  of 
complex  programming  recognizes  and 
hanoles  these  interrupts.  This  results  in 
the  most  efficient  utilization  of  the 
processor.  Interrupts  are  automatic 
procedures  that  alert  the  system  to  con¬ 
ditions  arising  that  may  affect  the  se¬ 
quence  of  instructions  being  executed. 
To  make  possible  the  operation  of  a  sys¬ 
tem  in  a  nonstop  environment,  and  to 
increase  the  efficiency  of  i/o  equipment, 
the  system  must  have  the  ability  to 
switch  to  the  appropriate  routine  when 
a  supervisory  call  or  exceptional  condi¬ 
tion  arises,  and  then  resume  the  proc¬ 
essing  that  has  been  interrupted.  Rec¬ 
ords  of  the  complete  status  of  the 
system  are  automatically  stored  as  soon 
as  an  interrupt  occurs,  together  with  an 
identification  of  the  cause  of  the  inter¬ 
rupt. 

procatsor  intsrrupt  chips  —  Processor 
chips  can  be  equipped  with  an  inter¬ 
rupt  line  which  allows  the  enabling  or 
disabling  of  interrupts.  Input  to  the  in¬ 
terrupt  recognition  logic  can  be  gener¬ 
ated  by  an  external  event  detection 
module  which  implements  the  detec¬ 
tion  of,  and  response  to,  application- 
defined  events  or  power  failure  condi¬ 
tions.  Enabling  and  disabling  inter- 
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rupts  can  be  performed  under  program 
control.  Serial  communication  between 
the  processor  and  external  equipment  is 
often  furnished  by  an  integral  universal 
asynchronous  receiver/transmitter. 
Through  this  interface,  programs  can 
be  loaded  from  an  external  peripheral 
device  such  as  a  paper-tape  loader  and 
MPS  systems  communicating  directly 
with  external  data  bases. 

processor,  interrupt  dependent  —  An  ex¬ 
ample  of  a  processor-dependent  inter¬ 
rupt  condition  is  the  presence  bit  condi¬ 
tion  caused  by  a  program  being 
executed  on  a  processor  that  is  execut¬ 
ing  an  operand  call.  This  addresses  a 
descriptor  with  a  presence  bit  of  zero 
(some  computers). 

processor  interrupt  facility  —  The  inter¬ 
rupt  facility  provides  a  processor  inter¬ 
rupt  when  an  input-output  device  is 
ready  to  send  or  receive  data,  or  a  power 
failure  is  detected.  If  the  interrupt  facil¬ 
ity  is  enabled  when  an  interrupt  occurs, 
the  processor  disables  the  interrupt  fa¬ 
cility,  stores  the  contents  of  the  pro¬ 
gram  counter  in  location  0,  and  exe¬ 
cutes  location  1. 

processor,  inforrupt  indopendont  —  An  ex¬ 
ample  of  a  processor-indgjendent  in¬ 
terrupt  condition  is  an  i/o  finished  con¬ 
dition  caused  by  the  i/o  hardware  when 
an  i/o  operation  has  been  completed 
(some  computers). 

processor,  microprogrammed  —  A  micro¬ 
programmed  processor  is  really  a  com¬ 
puter  within  a  computer.  The  micro¬ 
processor  can  often  emulate  the 
instruction  set  of  earlier  computers, 
control  the  front  panel  in  the  halt  mode, 
operate  the  automatic  bootstrap,  and 
implement  the  enhanced  instruction 
set.  Compatibility  at  the  base  instruc¬ 
tion  set  level  is  far  more  important  than 
at  the  microprogram  level.  Micropro¬ 
grams  are  typically  small  compared  to 
applications  programs,  and  experience 
has  shown  tnat  it  is  relatively  easy  to 
convert  these  small  programs  from  one 
type  microcode  to  anotner  microcode. 

procastor  module  —  A  typical  processor 
module  (PM)  contains  a  single  chip 
MOS/LSI  microprocessor  along  witn 
the  integrated  logic  and  control  cir¬ 
cuitry  necessary  to  operate  as  a  parallel 
8-bit  central  processing  unit.  The  mi¬ 
croprocessor  support  logic  consists  of  a 
clock;  an  input  multiplexer;  data,  mem- 
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ory,  and  address  bus  gating;  i/o  control 
logic;  interrupt  recognition  logic;  and  a 
universal  asynchronous  receiver/trans¬ 
mitter.  Single-chip  microprocessors 
often  contain  various  general-purpose 
registers,  condition  flip-flops,  instruc¬ 
tion  control  and  decoding  logic,  and  a 
memory  stack. 

processor  module,  development  system 

—  The  processor  module  in  some  sys¬ 
tems  is  a  single  card  containing  all  ele¬ 
ments  necessary  to  function  as  a  stand¬ 
alone  computer.  A  serial  asynchronous 
i/o  port  is  provided  for  operation  of  a 
teletypewriter  or  crt  terminal.  The  card 
might  also  contain  3K  or  up  to  8K  bytes 
of  ROM  and  IK  or  more  of  RAM  in 
which  resides  the  operating  system,  pe¬ 
ripheral  drivers,  bootstrap  loader,  and 
debug  software.  The  peripheral  driver 
routines  can  usually  be  accessed  by  the 
users. 

processor  oi^onization  —  The  computer 
can  be  divided  into  three  main  sections: 
arithmetic  and  control,  input/output, 
and  memory.  The  arithmetic  and  con¬ 
trol  section  carries  out  the  directives  of 
the  program.  The  calculations,  routing 
of  information,  and  control  of  the  other 
sections  occur  in  this  part  of  the  central 
processor.  All  information  going  into 
and  coming  out  of  the  central  processor 
is  handled  by  the  input/  output  section. 
It  also  controls  the  operation  of  all  pe¬ 
ripheral  equipment.  The  memory  sec¬ 
tion  is  the  heart  of  the  central  processor; 
it  provides  temporary  storage  for  data 
and  instructions.  Because  of  its  impor¬ 
tance,  the  total  cycle  time  of  the  mem¬ 
ory  is  the  main  determining  factor  in  the 
overall  speed  of  the  processor. 

processor  organization,  central  —  See  cen¬ 
tral  processor  organization. 

processor,  output  test  —  In  a  complex  sys¬ 
tem  an  automated  processing  of  the 
output  so  that  errors  may  be  more  easily 
tracked  down. 

processor,  peripherol  —  For  some  envi¬ 
ronments,  input  and  output  are  best 
processed  by  two  interconnected  com¬ 
puters  wherein  one  computer  handles 
the  input/output  for  the  other.  The 
control  programs  of  the  operating  sys¬ 
tem  provide  the  capability  to  handle  tnis 
mode  of  operation  for  a  configuration 
of  equipment  in  which  a  very  high¬ 
speed,  high-storage-capacity  central 
processing  unit  performs  calculations 
upon  data  supplied  by  a  smaller  com- 
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puter  that  schedules,  buffers,  and  con¬ 
trols  the  flow  of  input  data,  intermediate 
results,  and  output  data  to  and  from  the 
larger  unit.  Usually  in  this  configuration 
the  larger  unit  is  termed  the  host  and 
the  smaller  one  is  called  peripheral,  but 
either  one  may  actually  be  in  control  of 
the  other’s  operations  and  schedule. 

procossor,  program  —  See  program 
processor. 

procossor,  sotollito  —  A  smaller  processor 
used  to  support  a  large  processor  to  in¬ 
crease  its  productivity.  The  smaller 
processor  is  used  for  card  to  tape  con¬ 
version,  off-line  printing,  and  communi¬ 
cation  interface. 

procossors,  auxiliary  —  Contained  within 
the  executive  system  is  a  set  of  auxiliary 
processors  for  performing  functions 
complementing  those  of  the  source  lan¬ 
guage  processors  such  as  FORTRAN. 
This  set  of  processors  includes  the  col¬ 
lector  for  linking  relocatable  subpro¬ 
grams,  the  procedure-definition  proces¬ 
sor  for  inserting  and  modifying 
procedure  definitions  in  a  library,  the 
COBOL  library  processor  for  manipula¬ 
tion  of  COBOL  library  elements,  and 
the  data-definition  processor  for  intro¬ 
ducing  data  descriptions. 

procossor  status  word  —  The  processor 
status  word  (PSW)  typically  contains  the 
current  processor  status.  This  informa¬ 
tion  includes  the  current  processor  pri¬ 
ority,  the  condition  codes  describing 
the  arithmetic  or  logical  results  of  the 
last  instruction,  and  an  indicator  for  de¬ 
tecting  the  execution  of  an  instruction 
to  be  trapped  during  pr^ram  debug¬ 
ging,  on  some  systems.  The  PS  word 
format  permits  certain  instructions  to 
allow  programmed  manipulation  of 
code  bits  and  loading  or  storing  (mov¬ 
ing). 

procoiior  status  word  (PSW),  16-bit  — 

A  16-bit  register  that  records  errors  and 
exception  conditions  in  the  processor 
that  must  be  handled  by  the  operating 
system.  Extensive  error  checking  is  evi¬ 
denced  within  the  processors  by  noting 
the  bit  conditions  reported  in  the  PSW. 
The  program  check  internmt  lists  er¬ 
rors  detected  in  software.  The  soft  ex¬ 
ception  trap  interrupt  lists  exceptions 
where  no  error  has  occurred  but  where 
software  intervention  is  required;  for 
example,  a  stack  overflow  requires  that 
more  storage  be  allocated  to  the  stack. 
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procossor  unit,  control  (CPU)  —  The  prin¬ 
cipal  unit  of  the  computer  that  controls 
the  processing  routines,  performs  the 
arithmetic  functions,  and  maintains  a 
quickly  accessible  memory.  It  also  often 
contains  the  console, 
procossor  vorbs  —  Verbs  which  specify  to 
the  processor  the  procedures  by  which 
a  source  program  is  to  be  translated  into 
an  object  program.  Such  verbs  do  not 
cause  action  at  object  time, 
procoss,  prodofinod  —  A  type  of  identified 
process  which  is  defined  and  delineated 
in  another  location  in  greater  detail 
than  the  subject  one. 
procoss,  rood/writo  —  To  read  in  one 
block  of  data  while  simultaneously  proc¬ 
essing  the  previous  block  and  writing 
out  the  results  of  the  preceding  proc¬ 
essed  block. 

procoss,  rocursivo  —  In  data  processing,  a 
method  of  computing  values  of  func¬ 
tions  in  which  each  stage  of  processing 
contains  all  subsequent  stages,  i.e.,  the 
first  stage  is  not  completed  until  all 
other  stages  have  been  completed, 
procoss  study  —  The  processor-controller 
rapidly  collects  the  process  data  that  is 
necessary  for  the  development  of  a 
model  of  the  process.  The  model  is  de¬ 
veloped  by  using  a  combination  of  em¬ 
pirical  techniques  and  observing  past 
methods  of  running  the  process.  Wnen 
a  more  complete  and  more  precise  de¬ 
scription  of  the  process  is  required,  a 
model  is  constructed  by  using  such 
mathematical  techniques  as  correlation 
analysis  and  regression  analysis.  The 
process-control  program  is  then  tested 
on  the  mathematical  model  prior  to  its 
use  on  the  process.  Extensive  operator 
guide  information  is  obtained.  In  addi¬ 
tion,  the  model  represents  considerable 
progress  toward  complete  supervisor)' 
control. 

procott  fimo  —  The  time  for  translating  a 
source  program  into  an  object  program 
through  the  action  of  a  processor  pro¬ 
gram  and  the  computer, 
product  —  The  quantity  that  results  from 
multiplying  two  quantities. 

product  oroo  —  Some  computers  have  an 
area  in  main  storage  to  store  results  of 
multiplication  operations  specifically, 
product,  intormodioto  —  When  multiply¬ 
ing  the  multiplicand  by  just  one  of  the 
digits  of  the  multiplier,  the  result  is  a 
partial  product,  i.e.,  a  series  of  first  par- 
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tial  product,  etc.  The  partial  sums  then 
are  simply  shifted  ana  added  to  obtain 
the  final  or  total  product,  which  is  then 
called  product. 

production  control  —  As  applied  by  com¬ 
puters,  a  data  acauisition  system  from 
the  floor  of  a  proauct  in  line  or  process 
for  the  speecf  up  and  siniplification  of 
the  flow  of  production  information  for 
management. 

production,  longuogo  thoory^ — In  formal 
language  theoi^  (BNF),  the  translation 
of  an  input  string  to  an  output  string, 
production  routino  —  That  routine  which 
produces  the  results  of  the  problem  or 
program  as  it  was  designed,  as  con¬ 
trasted  with  the  routines  which  are  de¬ 
signed  for  support,  housekeeping,  or  to 
compile,  assemble,  translate,  etc. 
production  run  —  A  run  that  fulfills  the 
program  objective.  It  occurs  after  the 
projected  program  has  been  success¬ 
fully  checked  out. 

production  time  —  That  time  which  is  used 
to  accomplish  designed,  desired,  or  use¬ 
ful  work  and  during  which  the  computer 
is  running  properly,  satisfactorily — 
without  faults,  malfunctions,  or  impor¬ 
tant  errors,  i.e.,  not  idle  or  using  devel¬ 
opment  or  incidentals, 
productivo  timo  —  That  time  which  is 
spent  in  processing  work  without  the 
occurrence  of  faults  or  errors, 
product,  logical  —  Same  as  gate,  AND. 
product  of  fumi  —  A  boolean  expression 
which  has  been  transformed  into  pairs 
of  ORed  variables  which  are  sequentially 
ANoed.  Such  as  f  (A,B,C)  =  (A‘B)  -f 
(A-C). 

product  ovorflow  —  Same  as  overflow, 
product,  portial  —  A  particular  result  de¬ 
veloped  by  multiplying  the  multiplicand 
by  one  of  the  digits  of  the  multiplier; 
i.e.,  there  are  as  many  partial  products 
in  a  multiplication  operation  as  there 
are  significant  digits  in  a  multiplier,  as 
partial  sums  are  shifted  and  added  to 
obtain  the  final  product, 
program  —  1 .  A  plan  for  the  automatic  so¬ 
lution  of  a  problem.  A  complete  pro¬ 
gram  includes  plans  for  the  transcrip¬ 
tion  of  data,  coding  for  the  computer, 
and  plans  for  the  absorption  of  tne  re¬ 
sult  into  the  system.  The  list  of  coded 
instructions  is  called  a  routine.  2.  A  set 
of  instructions  or  steps  that  tells  the 
computer  exactly  how  to  handle  a  com¬ 
plete  problem — ^payroll,  production 


scheduling,  or  other  applications.  Most 
programs  include  alternate  steps  or 
routines  to  take  care  of  variations.  Gen¬ 
erally,  program  steps  form  a  complete 
cycle.  Each  incoming  bundle  of  facts 
(unit  of  information)  sets  off  the  whole 
cycle  from  start  to  finish,  the  succeeding 
unit  sets  it  off  again,  and  so  forth.  3.  To 
plan  a  computation  or  process  from  the 
asking  of  a  question  to  the  delivery  of 
the  results,  including  the  integration  of 
an  operation  into  an  existing  system. 
Thus,  programming  consists  of  plan¬ 
ning  and  coding,  including  numerical 
analysis,  specification  of  printing  for¬ 
mats,  and  any  other  functions  necessary 
to  the  integration  of  a  computer  into  a 
system.  4.  To  plan  the  method  of  attack 
for  a  defined  problem.  5.  To  plan  the 
whole  operation  from  input  to  output 
and  set  tne  control  section  to  handle  it. 

program-addrats  countar  —  A  register  in 
which  the  address  of  the  current  instruc¬ 
tion  is  recorded.  (Synonymous  with  in¬ 
struction  counter.) 

program  allocation  and  loading  —  Reloca¬ 
table  binary  elements  produced  by  com¬ 
pilation  are  linked  together  for  execu¬ 
tion  or  for  future  use  by  an  allocation 
program  that  is  resident  in  the  system  at 
all  times.  An  extensive  selection  of  sub¬ 
routines  is  directly  available  from  the 
system  library,  enabling  the  allocator  to 
incorporate  them  dynamically  as  the 
compiled  elements  are  being  con¬ 
structed  into  a  program.  The  relocata¬ 
ble  element  is  tne  common  denomina¬ 
tor  output  of  processors,  allowing 
applications  to  be  programmed  in  sev¬ 
eral  different  languages,  compiled,  and 
properly  linked  at  execution  time  (some 
computers). 

program,  assomblor  —  See  assembly  rou¬ 
tine. 

program,  assombly  —  Same  as  assembly 
routine. 

program,  automatic  rocovory  —  A  pro¬ 
gram  enabling  a  system  to  remain  func¬ 
tioning  when  a  piece  of  equipment  has 
failed.  The  automatic  recovery  program 
often  activates  duplex  circuitry,  a 
standby  computer,  or  switches  to  a 
mode  of  degraded  operation. 

program,  background  —  This  program  is 
of  lower  priority  than  the  foreground  or 
main  program  and  is  at  halt  or  standby 
while  the  main  program  runs. 

program,  bootlog  —  A  conventional  rou¬ 
tine  or  stop-gap  program  used  to  begin, 
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capture,  and  process  data  in  a  specifi¬ 
cally  prescribed  manner.  Usually  to  start 
or  initiate  the  reading  of  a  program  by 
means  of  its  own  action. 

program  bootstrap,  input  —  See  bootstrap 
input  program. 

program  breakpoint  —  A  location  at  which 
execution  of  a  program  can  be  halted  to 
permit  visual  check,  printing  out,  or 
other  performance  analysis. 

program  card  —  A  prepunched  card  that 
serves  to  instruct  the  machine  in  the 
steps  or  operations  it  is  to  perform. 

program,  chain  additions  —  A  specific  set 
of  instructions  which  adds  new  records 
to  individual  files. 

program  check  —  LA  system  of  determin¬ 
ing  the  correct  program  and  machine 
functioning  either  by  running  a  sample 
problem  with  similar  programming  and 
a  known  answer,  or  by  using  mathemati¬ 
cal  or  logic  checks  such  as  comparing  A 
times  B  with  B  times  A.  2.  A  check  sys¬ 
tem  built  into  the  program  or  comput¬ 
ers  that  do  not  have  automatic  checking. 
This  check  system  is  normally  con¬ 
cerned  with  programs  run  on  comput¬ 
ers  that  are  not  internally  self-checking. 
(Synonymous  with  routine  check,  and 
related  to  automatic  check.) 

program  chocking  —  See  checking  pro¬ 
gram. 

program  chock  intorruption  —  An  interrup¬ 
tion  caused  by  unusual  conditions  en¬ 
countered  in  a  program,  such  as  incor¬ 
rect  operands.  Abbreviated  PCI. 

program  chockout  —  A  standard  run- 
through  of  a  program  on  a  computer  to 
determine  if  all  designs  and  results  of  a 
program  are  as  anticipated. 

program,  codod  — A  program  that  has 
been  expressed  in  the  code  or  language 
of  a  specific  machine  or  programming 
system. 

program  compatibility  —  A  distinctive  fea¬ 
ture  of  most  programming  aids  and  the 
objective  programs  that  theyproduce  is 
operational  compatibility.  This  prop¬ 
erty  enables  the  operating  system  to  in¬ 
tegrate  all  elements. 

program  compilation  —  Programs  written 
in  the  languages  of  ALGOL,  COBOL, 
FORTRAN  Iv,  or  the  other  assembly 
languages  are  compiled  at  several  thou¬ 
sand  statements  per  minute  without  sac¬ 
rificing  object  code  efficiency. 

program,  compilor  —  Same  as  compiler. 
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program,  cross-asfomblor 

program,  computer  —  See  computer  pro¬ 
gram. 

program,  control  —  1 .  A  sequence  of  in¬ 
structions  that  prescribes  the  series  of 
steps  to  be  taken  by  a  system,  a  com¬ 
puter,  or  any  other  device.  2.  Descrip¬ 
tive  of  a  system  in  which  a  computer  is 
used  to  direct  an  operation  or  process 
and  automatically  to  hold  or  to  make 
changes  in  the  operation  or  process  on 
the  basis  of  a  prescribed  sequence  of 
events. 

program,  control  command  —  A  program 
that  handles  all  commands  addressed  to 
the  system  from  the  user-consoles. 
These  commands  would  include  re¬ 
quests  to  log  in  or  out,  a  request  to  use 
the  edit  program,  requests  to  have  a 
program  placed  on  the  run  queue,  re¬ 
quests  to  load  a  program,  etc. 

program  countor  —  A  specific  CPU  regis¬ 
ter  that  holds  the  acldress  value  of  the 
memory  location  where  the  next  CPU 
directive  is  to  be  obtained. 

program  counter  (as  a  general  register) 
—  The  program  counter  (PC)  is  unique 
from  otner  general-purpose  registers  in 
one  important  respect  on  most  systems. 
Whenever  the  processor  retrieves  an  in¬ 
struction,  it  automatically  advances  the 
PC  (often  by  2).  By  combining  this  auto¬ 
matic  advancement  of  the  PC  with,  for 
example,  four  of  the  basic  addressing 
modes,  one  can  produce  four  special  PC 
modes — immediate,  absolute,  relative, 
and  relative  deferred. 

program  countor/pointor  rogistor  —  A 
combination  that  performs  program 
bookkeeping;  i.e.,  the  program  counter 
is  continually  modifiea  to  point  to  the 
next  sequential  instruction  of  the  pro¬ 
gram. 

program  counfor,  tlnglo  chip  systom^ — 

On  some  systems,  the  program  counter 
is  a  16-bit  register  that  contains  the  ad¬ 
dress  of  the  instruction  being  executed. 
The  contents  of  this  register  are  auto¬ 
matically  incremented  by  one  just  be¬ 
fore  each  instruction  is  fetched  from 
memory  to  enable  sequencial  execution 
of  the  stored  instruction.  Under  pro¬ 
gram  control,  the  contents  of  this  regis¬ 
ter  also  may  be  modified  or  exchanged 
with  the  contents  of  a  pointer  register  to 
effect  subroutine  calls  and  program 
branches. 

program,  croif-af  temblor  —  Microcom¬ 

puters  generally  do  not  have  enough 
memory  or  are  not  equipped  with  the 


program  dobugglng 


program  dovolopmont  workshoot 
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necessary  peripheral  devices  to  support 
many  utility  programs.  In  such  a  situa¬ 
tion,  another  computer  is  used  to  per¬ 
form  the  assembly  or  compilation,  and 
the  programs  used  are  called  cross- 
assemblers  or  cross-compilers.  For  ex¬ 
ample,  a  microcomputer  program  might 
be  cross-assembled  on  a  time-sharing 
system.  Punched  tape  output  from  the 
time-sharing  terminal  would  then  be 
loaded  into  the  microcomputer  for  test¬ 
ing. 

program  dobugging  —  See  debugging, 
program. 

program  dotlgn,  microprocostor  —  The 

program  design,  the  single  most  impor¬ 
tant  part  of  the  software  development, 
bridges  the  gap  between  hardware  and 
software — or  firmware  when  the  pro¬ 
gram  is  put  into  ROMs.  Involved  here 
are  the  overall  system  operation,  the 
hardware  design  and  the  kind  of  pro¬ 
grams  to  be  written.  The  program  de¬ 
sign  should  define  every  step  of  the  sys¬ 
tem  operation  from  the  point  of  view  of 
the  microprocessor.  It  snould  establish 
the  necessary  ‘‘handshaking"  between 
the  peripherals  and  the  microprocessor 
and  between  the  peripherals  and  exter¬ 
nal  circuitry. 

program  dovolopmont  tysfom  —  For  pro¬ 
gram  development,  some  suppliers  pro¬ 
vide  a  microprogramming  development 
package,  whereby  users  can  make,  simu¬ 


late,  and  debug  programs  on  a  system 
that  has  a  crt  display,  keyboard,  dual  or 
single  floppy  disk  drives  and  optional 
hard  copy  printer. 

program  dovolopmont  timo  —  That  time 
used  by  computers  to  test  or  debug  pro¬ 
grams,  or  to  perform  trials  of  new 
procedures,  processes,  or  techniques, 
i.e.,  part  of  uptime  (effective)  but  not 
part  of  production  or  incidentals  time, 
which  both  have  specific  definitions. 

program  dovolopmont  tools  —  Usually  in¬ 
cluded  are  compilers  and  cross-assem¬ 
blers  that  translate  source  code  into  ma¬ 
chine  language,  edit  programs  that 
permit  changes  to  be  made  easily  in 
source  code  as  the  design  evolves,  link¬ 
ing  loaders  that  merge  ind^endently 
assembled  object  modules  for  execu¬ 
tion,  library  systems  that  enable  a  de¬ 
signer  to  maintain  and  retrieve  current 
versions  of  multiple  application  pro¬ 
grams  simultaneously,  and  simulators 
mat  are  used  to  test  and  debug  applica¬ 
tion  programs. 

pragram  dovolopmont  woAshoot  —  A 

paper  form  used  to  assist  in  the  orga¬ 
nized  development  of  a  complex  com¬ 
puter  program.  Columns  for  recording 
various  types  of  pertinent  information 
are  provided.  They  are  filled  in  as  a  pro¬ 
grammer  works  through  successive 
stages  in  the  program  development  and 
assembly  process. 
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program,  diagnoifict 


program,  generating 


program,  diagnostics  —  A  program  used 
by  the  supervisory  program  or  the  com¬ 
puter  operator  to  check  malfunctions 
and  to  locate  faulty  components, 
program,  diagnostic  trace  —  A  particular 
type  of  diagnostic  program  for  the  per¬ 
formance  of  checks  on  other  programs 
or  for  demonstrating  such  operations. 
The  output  of  a  trace  program  may  in¬ 
clude  instructions  of  the  program  which 
is  being  checked  and  intermediate  re¬ 
sults  of  those  instructions  arranged  in 
the  order  in  which  the  instructions  are 
executed. 

program  documontation  —  This  is  a  vital 
part  of  programming.  Documentation  is 
required  so  that  programs  can  be 
modified,  so  that  people  can  be  trained, 
and  so  that  macnine  operators  know 
how  to  run  programs  and  diagnose  the 
problems  if  they  occur, 
program  drum  —  A  revolving  cylinder  on 
which  the  program  card  is  mounted, 
program,  oditor  —  A  program  that  pro¬ 
vides  a  means  for  manipulating  the  text 
of  a  named  file  on  a  microtape  or  in  the 
user  area  of  the  drum.  This  program 
may  be  used  for  the  creation  of  the  text, 
or  for  later  use  as  data  or  as  a  program 
to  be  translated  by  the  FORTRAN  com¬ 
piler,  etc.  The  commands  provided  by 
the  editor  allow  text  to  be  created,  de¬ 
leted,  or  moved  about, 
program  arror  —  A  mistake  made  in  the 
program  code  by  the  programmer,  key- 
puncher,  or  a  machine-language  com¬ 
piler  or  assembler. 

progrom-arror  intarrupt  —  Program  inter¬ 
rupts  occur  because  of  programmer  er¬ 
rors  such  as  an  invalid  operation  code, 
an  attempt  to  violate  storage  protection, 
and  exceptional  results  of  a  calculation. 
When  a  program  interrupt  occurs,  con¬ 
trol  may  oe  passed  to  an  error  routine  in 
the  current  program  segment,  or  the 
program  may  be  ended  with  an  abnor¬ 
mal  end-of-program  indication, 
program  evaluation  and  review  technique 
CPERT)  —  Use  of  PERT  requires  an  ex¬ 
tensive  analysis  of  an  overall  project,  in 
order  to  list  all  the  individual  activities 
or  jobs  which  must  be  performed  in 
order  to  meet  the  total  objective.  These 
activities  are  then  arranged  in  a  network 
that  displays  the  seauential  relation¬ 
ships  among  them.  Tnis  analysis  must 
be  extremely  thorough  and  detailed  if  it 
is  to  be  realistic,  and  it  will  require  ap¬ 
plication  of  all  the  talents  and  experi¬ 
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ence  available  to  the  organization. 
PERT  provides  a  means  of  reporting  an 
analysis  for  project  administrators.  In¬ 
formation  required  can  be  developed 
and  areas  that  impose  the  greatest  time 
restrictions  on  the  completion  of  a 
product  can  be  highlighted.  Areas  with 
an  excess  of  time  for  completion,  called 
slack  areas,  are  also  highlighted. 

program,  oxecutive  —  One  of  various  pro¬ 
grams  that  control  loading  and  reloca¬ 
tion  of  routines  and  in  some  cases  make 
use  of  instructions  which  are  unknown 
to  the  general  programmer.  Effectively, 
an  executive  routine  is  part  of  the  ma¬ 
chine  itself  (synonymous  with  monitor 
routine,  supervisory  routine,  and  super¬ 
visory  program). 

program,  externally  stored  —  A  program 
which  is  stored  in  one  of  many  input 
devices  or  media  and  which  must  be 
read  from  the  medium  or  device  by  con¬ 
nection  and  interrogation  or  interpreta¬ 
tion,  i.e.,  programs  on  tapes,  cards, 
disks,  etc.,  rather  than  wired  or  inter¬ 
nally  stored  types. 

program,  fault-location  —  A  program  for 
identification  of  information  regarding 
faulty  equipment.  It  is  designed  and 
used  to  identify  the  location  or  type  of 
fault  and  is  often  part  of  a  diagnostic 
routine  or  system. 

program  fetch  —  A  routine  to  obtain  a  re¬ 
quested  phase,  load  it  into  main  storage 
at  the  locations  assigned  by  the  linkage 
editor,  and  transfer  control  to  the 
phase-entry  point. 

program  file  —  A  flexible,  easily  updated 
reference  system  for  the  maintenance  of 
the  entire  software  library. 

program  flowchart  —  See  flowchart,  pro¬ 
gram. 

program,  general  —  A  program  expressed 
in  computer  code  cfesigned  to  solve  a 
class  of  problems,  or  specializing  on  a 
specific  problem  when  appropriate 
parametric  values  are  supplieci.  (Synon¬ 
ymous  with  general  routine.) 

program,  generating  —  A  designed  pro¬ 
gram  for  construction  of  other  pro¬ 
grams,  i.e.,  for  performing  particular 
types  of  operations  such  as  sorting  pro¬ 
grams,  output  programs,  etc.  The  gen¬ 
erating  program  can  select  among  vari¬ 
ous  broad  methods  for  performing  a 
task  and  adjust  those  details  of  the  se¬ 
lected  method  to  provide  a  program 
with  specific  characteristics,  which  then 
are  matched  to  the  characteristics  of  the 


program  gonorotor 

data  to  be  handled  by  the  generated 
program.  It  may  include  an  assembly 
program. 

program  gonorotor  —  Generally  a  large 
detailed  program  which  permits  a  com¬ 
puter  to  write  other  programs  automati¬ 
cally.  Generators  are  usually  of  two 
types — (1)  the  character  controlled  gen¬ 
erator,  which  operates  like  a  compiler  in 
that  it  takes  entries  from  a  library  tape, 
but  unlike  a  simple  compiler  in  that  it 
examines  control  characters  associated 
with  each  entry,  and  alters  instructions 
found  in  the  librarv  according  to  the  di¬ 
rections  contained  in  the  control  cha¬ 
racters;  (2)  the  pure  generator  is  a  pro- 
am  that  writes  another  program, 
hen  associated  with  an  assembler  a 
pure  generator  is  usually  a  section  of 
program  which  is  called  into  storage  by 
the  assembler  from  a  library  and  then 
writes  one  or  more  entries  in  another 
program.  Most  assemblers  are  also 
compilers  and  generators.  In  this  case, 
the  entire  system  is  usually  referred  to 
an  an  assembly  system.  (Related  to 
problem-oriented  language.) 
program  gonorotor,  roport  —  See  report 
program  generator, 
program  holt  —  Same  as  program  stop, 
program,  houristic  —  1 .  A  routine  by  which 
the  computer  attacks  a  problem  not  by 
a  direct  algorithmic  procedure,  but  by  a 
trial  and  error  approach  frequently  in¬ 
volving  the  act  oi  learning.  2.  A  set  of 
computer  instructions  that  simulates 
the  behavior  of  human  operators  in  ap¬ 
proaching  a  similar  problem, 
program,  incompleto  —  A  specific  program 
not  complete  in  itself  and  usually  a  spe¬ 
cification  of  a  process  to  be  performed 
on  data.  It  may  be  used  at  more  than 
one  point  in  any  particular  program,  or 
it  might  be  made  available  for  inclusion 
in  other  programs,  i.e.,  a  subroutine. 
Often  called  subprogram,  incomplete 
program,  etc. 

program-indopondont  modularity  —  De¬ 
fined  as  the  property  of  a  system  which 
allows  it  to  accept  changes  and  adjust 
processing  accordingly  to  yield  maxi¬ 
mum  utilization  on  all  modules  without 
reprogramming.  This  system  is  used  in 
multiprocessing.  To  achieve  this  objec¬ 
tive,  the  computer  system  incorporates 
master  control  programs  to  exercise  an 
unprecendented  degree  of  automatic 
control. 

program  instruction  —  Designed  sets  of 


program  intorrupt  (trapped) 

characters,  together  with  one  or  more 
addresses  (or  no  address),  that  define  an 
operation  and  which,  as  a  unit,  cause  the 
computer  to  operate  accordingly  on  the 
indicated  quantities;  a  machine  instruc¬ 
tion  to  specific  functions.  Types  include 
actual,  arithmetic,  blank,  branch,  con¬ 
trol,  direct,  effective,  execution,  execu¬ 
tive,  extract,  halt,  hold,  jump,  machine, 
macro,  programmed,  and  pseudo. 

program,  internally  stored  —  A  program 
which  is  stored  or  contained  within  the 
computer,  such  as  in  the  same  area  in 
whicn  the  data  is  stored  or  in  some  high¬ 
speed  on-line  auxiliary  core  storage, 
i.e.,  immediately  accessible  to  the  con¬ 
trol  and  arithmetic  or  CPU  units. 

program,  interpreter  —  An  essentially 
closed  subroutine  (executive)  which 
translates  a  stored  pseudocode  program 
into  a  machine  and  performs  the 
desired  and  specified  operation.  Such 
an  interpreter  program  usually  consists 
of  sequences  of  pseudo  instructions  and 
operands  (program  parameters)  which 
are  introduced  as  a  closed  subroutine 
and  exist  by  a  specific  pseudocode  in¬ 
struction. 

program,  intorprotivo  —  A  specialized  pro¬ 
gram  which  relates  and  handles  the  exe¬ 
cution  of  a  proCTam  by  translating  each 
instruction  of  the  source  language  into 
a  sequence  of  computer  instructions 
and  allows  these  to  be  executed  before 
translating  the  next  instruction,  i.e.,  the 
translation  of  an  instruction  is  per¬ 
formed  each  time  the  instruction  is  to  be 
obeyed.  If  the  interpretative  program 
allows  for  programs  written  for  one  type 
of  a  computer  to  be  run  on  a  different 
type,  it  is  often  called  a  simulator  pro¬ 
gram. 

program,  intorprotivo  troco  —  A  trace  or 
diagnostic  program  used  for  perform¬ 
ing  a  desired  check  on  another  program 
may  include  instructions  as  its  output, 
ana  intermediate  results  of  those  in¬ 
structions  can  be  arranged  in  the  order 
in  which  the  instructions  are  executed. 
When  such  a  trace  program  is  an  inter¬ 
pretive  type,  it  is  called  an  interpretive 
trace  program. 

program-intorrupt  signal  —  Same  as  inter¬ 
rupt,  external-signal. 

program  intorrupt  (troppod)  —  Six  events 
can  cause  the  program  of  the  computer 
to  be  interrupted:  (1)  busy,  (2)  add  over¬ 
flow,  (3)  divide  overflow,  (4)  operator, 
(5)  external  device,  and  (6)  index  over- 
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program,  introspactiva 


program  loading 


flow.  An  interrupt  trap  associated  with 
each  event  may  be  set  under  program 
control  to  eitner  respond  wnen  the 
event  occurs  or  to  ignore  it.  Many  ad¬ 
dresses  in  memory  are  reserved  for  ex¬ 
ternal  device  interrupt.  Each  interrupt 
occurs  at  its  own  adclress  so  it  can  lead 
to  its  own  unique  subroutine.  Upon 
completion  of  tne  subroutine,  control 
can  be  returned  to  the  original  program 
at  the  point  of  interruption  (some  com¬ 
puters). 

program,  Introtpoctlvo  —  A  self-monitor¬ 
ing  program. 

program  languago  —  See  language,  pro¬ 
gram. 

program  language  typos  —  Basically,  the 
major  kinds  of  programming  languages 
are  as  follows:  1 .  Assembly,  or  symbolic 
machine  languages — one-to-one  equiv¬ 
alence  with  computer  instructions,  but 
with  symbols  ana  mnemonics  as  an  aid 
to  programming.  2.  Macroassembly  lan¬ 
guages,  which  are  the  same  as  assembly 
or  symbolic  machine  languages,  but 
permit  macroinstructions  for  coding 
convenience.  3.  Procedure-orienteo 
languages  for  expressing  methods  in 
the  same  way  as  expressed  by  algorith¬ 
mic  languages.  Procedure-oriented  lan¬ 
guages  may  be  further  divided  into:  (a) 
alg^raic  languages  (numerical  compu¬ 
tation),  (b)  stnng-manipulating  lan¬ 
guages  (text  manipulation),  (c)  simula¬ 
tion  languages  (such  as  GPSS, 
DYNAMO),  and  (d)  multipurpose  lan¬ 
guages  (such  as  PL/I).  4.  ProDlem-ori- 
ented  languages  for  expressing  prob¬ 
lems. 

program,  loarning  ~  The  unique  program 
designed  to  alter  itself  by  making 
changes  based  on  the  experience  of  the 
program  and  results  unknown  until  por¬ 
tions  of  the  program  have  been  run.  For 
example,  a  program  designed  to  in¬ 
crease  efficiency  and  provide  instruc¬ 
tions  for  program  modification  or  a 
predestined  basis,  concerning  various 
analysis  techniaues  built  into  the  pro¬ 
gram  itself  resulting  in  corrective  action 
or  alternations  of  program  instruction 
based  on  various  criterion  established 
within  the  program. 

program,  librarian  —  The  librarian  pro¬ 
gram  portion  of  the  control  function 
provides  for  maintenance  of  library  pro¬ 
grams  used  as  part  of  the  operating  sys¬ 
tem.  The  librai7  may  be  stored  on  a  sin¬ 
gle  secondary  storage  unit  or  it  may  be 
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distributed  over  several  different  stor¬ 
age  units.  In  either  case  the  librarian 
program  keeps  this  library  up  to  date  by 
adding,  deleting  and  modifying  as  re¬ 
quired.  User- written  application  pro¬ 
rams  can  be  incorporated  into  the  li- 
rary  along  with  subroutines,  the 
control  program  itself,  compilers,  sort- 
/merge,  and  utility  programs. 

program  library  —  Same  as  library,  pro¬ 
gram. 

program  lino  —  A  single  instruction  usu¬ 
ally  written  on  a  standard  coding  format 
stored  as  a  single  entity. 

program  linking  —  If  a  program  is  too 
large  to  be  stored  in  memory,  the  pro¬ 
grammer  can  divide  it  into  “links’^  by 
means  of  a  FORTRAN  link  statement. 
At  run  time,  routines  in  the  monitor  sys¬ 
tem  automatically  handle  the  execution 
of  the  segments  of  the  linked  program 
(some  computers). 

program  listing  —  An  operational  and 
maintenance  tool  that  shows  both  the 
source  and  object  language  and  a  sym¬ 
bol  table  cross  reference.  Changes  in 
programs  involve  making  object-level 
language  changes  to  compensate  for 
deficiencies  in  logic  or  in  compilation, 
or  to  handle  situations  not  adequately 
provided  for  by  the  source  language. 
The  listing  should  be  cross-referenced 
to  the  diagrams  and  the  comments  in 
the  coding. 

program,  list  procotsing  —  A  particular 
type  of  program  called  EULER  is  an  ex¬ 
tension  of  ALGOL  60  and  has  specific 
list  processing  capabilities.  Several  oth¬ 
ers  also  exist. 

program  loading  —  During  the  execution 
of  a  processing  program,  and  as  a  result 
of  many  different  actions  of  the  control 
programs,  additional  pro-ams  or  pro¬ 
gram  segments  may  be  Drought  into 
main  storage.  The  loader  alters  all  nec¬ 
essary  addresses  in  the  object  program 
to  allow  loading  at  an  address  of  main 
storage  assigned  by  the  control  pro¬ 
gram.  The  loader  has  the  capability  to 
toad  separately  assembled  program  seg¬ 
ments  as  if  they  were  a  single  program, 
to  call  in  segments  from  the  system  pro¬ 
gram  library  and  combine  them  with 
other  programs,  to  link  one  program 
segment  with  another  through  the  use 
of  symbolic  references,  and  to  enable 
different  program  s^ments  to  refer  to 
common  data  areas.  The  loader  can  also 
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perform  program  overlays,  and  enable 
patching  of  object  programs. 

program  loading,  dynamic  —  The  loading 
of  a  program  module  or  routine  into 
main  memory  by  reference  to  it  by  a 
loaded  executing  program. 

program  loading,  initial  —  An  initiation 
process  which  brings  a  program  or  op¬ 
erating  system  into  a  computer  with  the 
data  records  which  participate  in  the 
process.  A  routine  such  as  the  above  is 
established  in  memory,  making  it  possi¬ 
ble  to  load  and  execute  any  other 
desired  program — a  first  record  load¬ 
ing,  the  second,  etc. 

program  loading  routino  —  The  procedure 
for  inserting  instructions  and  the  con¬ 
stant  values  of  the  program  into  the 
computer. 

programmablo  communication  intorfoco 
(USART)  —  The  typical  universal  syn¬ 
chronous/asynchronous  receiver/trans¬ 
mitter  (USART)  chip  is  designed  for 
data  communications.  It  is  usea  as  a  pe¬ 
ripheral  device  and  is  programmed  by 
the  central  processing  unit  to  operate 
with  virtually  any  serial  data  transmis¬ 
sion  technique  (including  the  IBM  Bi- 
Sync).  One  type  USART  accepts  data 
characters  from  the  CPU  in  a  parallel 
format  and  converts  them  into  a  contin¬ 


uous  serial  data  stream  for  transmis¬ 
sion.  It  can  simultaneously  receive  serial 
data  streams  and  convert  them  into  par¬ 
allel  data  characters  for  the  CPU.  A  sig¬ 
nal  is  transmitted  to  the  CPU  when  the 
unit  can  accept  a  new  character  for 
transmission  or  when  it  has  received  a 
character  for  the  CPU.  Also,  the  CPU 
can  read  the  complete  status  of  the  unit 
at  any  time,  incluaing  data  transmission 
errors  and  control  signals.  Most 
USARTs  have  TTL  compatible  inputs 
and  outputs,  operate  from  a  single  5- 
volt  power  supply,  and  have  a  single 
TTL  clock. 

pragrammabla  data  control  unit  —  Usually 
referred  to  as  front-end  systems,  some 
programmable  data  control  units  are 
FORTRAN-written  application  soft¬ 
ware-control  communication  systems. 
These  systems  can  preformat  messages 
to  the  format  of  the  host  processor  and 
maintain  disk  files  for  message  queuing 
and  system  backup.  They  can  handle 
multiple  protocols  and  support  up  to 
256  synchronous,  asynchronous  or 
SDLC  lines  for  some  systems. 

pragrammabla  data  loggar  —  A  typical  mi¬ 
crocomputer-based  field  programmable 
data  logger  and  monitor  features:  acqui¬ 
sition  rates  up  to  100  points  per  second, 
capacity  to  luOO  points  with  four  multi- 
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plexing  assemblers,  programmable  for  high  current  bus  drivers  and  corn- 

alarms,  and  battery-protected  program-  patible  line  receivers  within  the  LSI  de- 

ming.  vice,  allowing  for  direct  connection  to 

pregrammabla  DMA  eontrellar  — A  four-  the  bus  cables.  The  functional  configu- 
channel,  direct-memory-access  (DMA)  ration  of  the  PIU  is  programmable  by 
controller  facilitates  high-speed  data  ^he  system  so  that  normally  a  minimal 
transfers  between  memory  and  periph-  amount  of  external  logic  is  required, 
eral  devices.  It  generates,  on  peripheral  programmabi*  interrupt  controller  — 
request,  a  string  of  sequential  memory  Usually  an  eight-level,  vectored,  priority 

addresses  for  block  data  movement;  and  interrupt  controller,  the  device  receives 

it  can  handle  blocks  up  to  16K  or  more  peripheral  interrupts,  resolves  priority 

bytes  in  length  for  one  to  four  peripher-  conflicts,  and  passes  an  interrupt  re¬ 
als.  quest  to  the  processor  along  with  a 

pregrammabU  function  koy  — A  feature  pointer  to  the  interrupt  handling  rou- 

that  allows  the  user  to  key  in  a  program 

and  assign  it  to  a  function  key  ancT also  programmobl*  interval  tlin«r  —  A  chip 

display  the  program  and  edit  it  using  equipped  with  a  separate  clock  and  sev- 
normal  terminal  functions.  eral  registers  used  to  count  time  inde- 

progrommoblo  inpul-output  chip  (PIO)  pendently  of  the  microprocessor  for 

—  An  input-output  chip,  often  an  8-bit  real-time  applications.  At  the  end  of  the 

interface  chip  that  multiplexes  one  con-  period,  it  sets  a  flag  or  gen^ates  an 

nection  to  the  data  bus  into  two  or  more  interrupt,  or  merely  stores  the  time 

8-bit  ports.  elapsed, 

progrommoblo  intorfoco  unit  (PIU)  LSI  do-  progrommoblo  logic  orroy  —  Abbreviated 
Vico  — The  PIU  is  a  general-purpose  PLA-  A  general-purpose  logic  circuit 

programmable  LSI  device  designed  for  (an  integrated  circuit)  that  contains  an 

readily  adapting  microprocessor  or  array  of  logic  gates  that  can  be  con- 

hardwired  controllers  to  tne  system.  Its  nected  (programmed)  to  perform  van- 

primary  function  is  to  eliminate  the  ex-  functions. 

tensive  hardwired  logic  that  is  usually  progrommobU  logic  tytfomt  —  Pro- 
needed  for  handshaking  interfaces  be-  grammable  logic  systems  are  self-con- 

tween  various  system  components,  such  tained  and  include  all  of  the  elements  of 

as  processors  and  peripherals,  proces-  computer-control,  arithmetic  and  logic 

sors  and  channels,  channels  and  peri-  functions,  memory,  i/o  and  the  re- 

pherals,  or  processors  and  processors.  quired  software  to  make  them  imple- 

An  additional  feature  is  the  provision  ment  the  desired  functions.  Included  in 
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this  category  are  microcomputers,  pro¬ 
grammable  calculators,  minicomputers, 
and  large  scale  computers.  This  spec¬ 
trum  is  wide,  overlapping  and  replete 
with  jargon  that  blurs  distinctions  be¬ 
tween  devices,  systems,  and  categories. 

programmobl#  p«riph«rcil  int«rfac«  — 
Typically,  a  circuit  that  provides  three 
8-bit  ports,  which  are  used  indepen¬ 
dently  or  together  to  provide  bidirec¬ 
tional  communications  with  peripheral 
devices. 

progrommobi#  .  reod  only  momory  — 

Acronym  PROM.  A  user-programmable 
ROM. 

progrcimmablo  romoto  display  torminal 

—  A  typical  programmable  display  ter¬ 
minal  with  a  microprocessor  operates  as 
an  intelligent  remote  terminal  station  or 
as  a  cluster  of  stations.  It  can  be  used  for 
data  entry,  data  processing,  control  and 
monitoring,  conversational  interaction 
and  off-line  operation.  Featured  on 
some  systems  are  peripheral  sharing, 
buffereo  peripheral  transfers,  keyboard 
control  of  peripherals,  data  editing,  and 
extensive  screen  control.  Often,  the  ter¬ 
minal  can  be  supplied  in  various  screen 
format  changes. 

program,  macroatiombly  —  A  language 
processor  that  accepts  words,  state¬ 
ments  and  phrases  to  produce  machine 
instructions.  It  is  more  than  an  assembly 
program  because  it  has  compiler  pow¬ 
ers.  The  macroassembler  permits  seg¬ 
mentation  of  a  large  program  so  that 
portions  may  be  tested  separately.  It 
also  provides  extensive  programming 
analysis  to  aid  debugging. 

program  main  —  Same  as  program,  master 
control. 

program  maintonanco  —  A  specific  com¬ 
puter  program  most  often  consisting  of 
various  diagnostic  routines,  checking  or 
test  routines,  and  other  types  designed 
to  complete  the  removal  or  reduction  of 
malfunctions,  mistakes,  and  errors  and 
to  thus  repair  or  maintain  programs  and 
routines. 

program,  motfor  control  —  The  master 
control  program:  (1)  Controls  all  phases 
of  a  job  set-up;  directs  program  compil¬ 
ing  and  debugging,  allocates  memory, 
assigns  input-output  activity,  schedules 
and  interweaves  multiple  programs  for 
simultaneous  processing.  (2)  Directs  all 
equipment  functions  and  the  flow  of  all 
data;  provides  for  comprehensive  auto¬ 
matic  error  detection  and  correction. 


programmad  instructlans 

(3)  Directs  the  operator  with  printed  in¬ 
structions.  (4)  Adjusts  system  operation 
to  changes  in  system  environment. 

Thus,  the  program-independent 
modularity  of  the  computer,  combined 
with  the  automatic  schedule  and  control 
features  of  the  master  control  system, 
provides  true  multiprocessing  ability  of 
the  system.  A  gooo  example  of  this  is 
shown  by  the  ability  of  a  system  to  per¬ 
form  four  read/write  operations  simul¬ 
taneously  with  the  program  executions 
on  two  processors  (some  systems). 

program  mastar  flla  update  —  Programs 
from  the  old  master  file  are  deletea,  cor¬ 
rected,  or  left  unchanged  and  new  pro¬ 
grams  are  added  from  the  transaction 
tape.  Updating  can  include  changing  of 
program  job  assignments.  A  new  pro¬ 
gram  master  file  is  produced. 

program,  mathemaflcol  —  Considered  by 
many  to  be  the  same  as  linear  program¬ 
ming  but  not  committed  to  be  so 
defined  because  of  sophisticated  uses  of 
research-type  operations  used  as  deci¬ 
sion  tools  by  modem  management  sci¬ 
ence  enthusiasts. 

programmad  chock  — A  check  procedure 
designed  by  the  programmer  and  im¬ 
plemented  specifically  as  a  part  of  his 
program.  (Contrasted  with  automatic 
check.) 

progrommad  data  tronsfar^ — See  data 
transfer,  programmed. 

programmed  halt  —  See  halt,  pro¬ 
grammed. 

programmad  Input/output  channel  — 

Program  control  of  information  transfer 
between  the  central  processor  and  an 
external  device  provides  the  fastest 
method  of  operating  on  data  received 
from  peripheral  equipment.  The  pro¬ 
grammed  input/output  channel  allows 
input  directly  to  the  accumulator  where 
the  data  can  be  acted  on  immediately, 
eliminating  the  need  for  a  memory  ref¬ 
erence  by  either  the  channel  or  the  pro¬ 
gram.  Likewise,  output  data  may  be  sent 
directly  from  the  accumulator  to  an  ex¬ 
ternal  device. 

programmad  inttructiont  —  Special  sub¬ 
routines  may  be  used  as  if  they  were 
single  commands  by  employing  one  of 
the  programmed  instructions  or  the  sys¬ 
tem  repertoire.  This  capability  allows 
the  programmer  to  define  his  own  spe¬ 
cial  commands  through  the  use  of  sub¬ 
routines  which  may  be  changed  by  the 
operating  routine  if  desired.  The  num- 
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ber  of  instructions  required  in  a  typical 
program  is  reduced  because  each  sub¬ 
routine  may  be  called  by  a  single  in¬ 
struction  instead  of  2  or  3.  Programmed 
instructions  also  provide,  with  standard 
recommended  subroutines,  complete 
instruction  compatibility. 

programmed  i/o  bus,  microcomputer  — 

TTie  programmed  i/o  bus  on  some  sys¬ 
tems  is  generally  regarded  as  the  “work¬ 
horse”  pus  of  the  system  and,  because 
of  its  simplicity,  most  interfaces  de¬ 
signed  by  users  are  placed  on  this  bus. 

programmed  i/o  transfers  —  Programmed 
i/o  transfers  are  executed  by  single-  or 
double-operand  instructions.  The  in¬ 
struction  can  be  used  to  input  or  output 
8-  or  16-bit  data  words.  By  including  the 
device  address  as  the  effective  source  or 
destination  address,  the  user  selects  the 
input  or  output  operation.  In  many  in¬ 
stances,  the  programmer  inputs  a  byte 
from  the  device  control/status  register 
(CSR)  to  determine  that  the  device  has 
input  data  ready  or  that  it  is  ready  to 
accept  the  output  of  the  processor. 

programmed  logic  —  See  logic,  pro¬ 
grammed. 

programmed  operators  system  (SYSPOP) 

—  A  function  which  makes  monitor 
mode  service  routines  available  to 
USER  mode  programs  without  loss  of 
system  control  or  use  of  user  memory 
space. 

programmed  switch  —  See  switch,  pro¬ 
grammed. 

programmer  —  1 .  One  who  prepares  pro¬ 
grams  for  a  computer.  2.  A  person  who 
prepares  instruction  sequences  without 
necessarily  converting  them  into  the  de¬ 
tailed  codes.  3.  A  person  who  prepares 
problem  solving  procedures  and  flow¬ 
charts  and  who  may  also  write  and 
debug  routines. 

programmer  dofinod  macros  —  See  macros, 
programmer-defined . 

progrommor,  design  —  This  individual  de- 
sims  and  tests  the  program  logic,  and 
selects  the  subroutines  and  other  soft¬ 
ware  aids  for  use  in  the  program. 

programmer/duplicator  —  A  typical  unit 
consists  of  a  master  control  unit  and  a 
plug-in  PROM  personality  module. 
When  the  unit  is  connected  to  a  tty  or 
similar  terminal,  it  can  be  commanded 
to  program,  list,  duplicate,  and  verify 
PROMs. 

progrommer,  lEROM  —  A  unit  that  pro- 
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vides  a  means  of  programming  a  single 
electrically  erasable  ROM  (EEROM)  or 
an  EEROM  module  from  paper  tape  or 
from  an  integral  hex  keyboard  and  dis¬ 
play.  EEROMs  are  electrically  erasable 
ana,  therefore,  need  not  be  removed 
from  the  module  or  socket  to  be  erased 
and  repr^rammed.  Often  included  is  a 
RAM  buffer  which  permits  editing  of 
any  EEROM.  The  equipment  may  also 
be  used  as  a  ROM  emulator.  Optional 
expansion  capability  sufficient  to  inter¬ 
face  with  modem  and  cassette  devices 
has  become  available. 

program,  micro  —  1 .  A  program  of  analytic 
instructions  which  the  programmer  in¬ 
tends  to  construct  from  the  basic  sub¬ 
commands  of  a  digital  computer.  2.  A 
sequence  of  pseudocommands  which 
will  be  translated  by  hardware  into  ma¬ 
chine  subcommands.  3.  A  means  of 
building  various  analytic  instructions  as 
needed  from  the  subcommand  struc¬ 
ture  of  a  computer.  4.  A  plan  for  obtain¬ 
ing  maximum  utilization  of  the  abilities 
of  a  digital  computer  by  efficient  use  of 
the  subcommands  of  the  machine. 

programming  —  1 .  The  process  of  creat¬ 
ing  a  program.  2.  The  art  of  reducing 
the  plan  for  the  solution  of  a  problem  to 
macnine-sensible  instructions. 

programming  accossoriot  —  Some  mi¬ 
crocomputer  single-board  systems  offer 
a  wide  variety  of  accessories  that  facili¬ 
tate  programming,  troubleshooting, 
and  fabrication.  A  PROM  burner,  for 
example,  lets  users  burn  debugged  pro¬ 
grams  into  PROM  assemblies.  An  ex¬ 
tender  board  gives  convenient  access  to 
printed-circuit  assemblies  for  design 
and  maintenance.  A  typical  9-slot  back- 
plane/card  frame  and  a  power-supply 
assembly  simplify  board  packaging — 
and  other  devices  and  aids  are  also  gen¬ 
erally  available. 

programming,  applications  —  Applications 
programs  range  from  sorting,  payroll 
processing,  and  billing,  to  linear  pro¬ 
gramming,  matrix  manipulation,  and 
simulation.  Whenever  applications  pro¬ 
grams  can  be  sufficiently  generalized, 
the  computing  system  provides  and 
maintains  them.  Among  the  standard 
applications  programs  available  are  (1) 
linear  programming,  (2)  APT  III,  (3) 
pert/cost,  and  (4)  mathematical 
subroutines. 

programming,  audit  —  A  program  de- 


progrcimiiiin9r  automatic 


programming,  houriitic 


signed  to  enable  use  of  the  computer  as 
an  auditing  tool. 

programming,  automatic  —  A  computer 
process  which  helps  to  prepare  various 
programs.  Such  capability  includes  vari¬ 
ous  translators  as  compilers,  genera¬ 
tors,  assemblers,  and  coders.  Other 
types  of  automatic  programming 
capabilities  might  be  integration  of  sub¬ 
routines  into  master  programs  or  inter¬ 
pretation  of  instructions,  e.g.,  much  re¬ 
search  is  in  process  to  make  computers 
fully  automatic  program  generators  or 
developers  by  assembling  or  locating 
programs  by  simple  statements  of  prob¬ 
lems. 

programming  by  prompting  —  Because 
users  often  lack  familiarity  with  any  kind 
of  programming,  current  instruments 
simplify  this  task  through  prompting 
techniques.  Typically,  users  can  turn 
these  units  on  and  have  them  guide 
them  through  the  proper  sequence  of 
setup  steps  via  q^uestions  or  directions 
appearing  on  a  display.  An  instrument 
of  this  type  prompts  its  operator  in  Eng¬ 
lish-language  sentences  displayed  on  its 
alphanumeric  readout.  Some  units  also 
rovide  step-by-step  guidance  but  use  a 
uilt-in  cri  display.  Other  manufactur¬ 
ers  invest  a  consiaerable  effort  in  creat¬ 
ing  an  easy-to-read  front  panel  that  per¬ 
mits  unambiguous  programming. 

progiomming  capabiiitioi,  singlo  chip  sys¬ 
tems  —  On  some  low-cost  systems,  pro¬ 
gramming  capabilities  include  multiple 
addressing  modes — program  counter 
relative,  pointer  relative,  immediate 
data,  and  auto-index. 

pragramming  compatibility  —  Many  sys¬ 
tems  are  modular  by  a  “building  olock” 
principle  or  technique.  They  can  be 
augmented  and  increased  in  power  as 
needed.  Programs  are  generally  upward 
compatible;  that  is,  programs  written 
for  a  less  powerful  system  of  the  same 
class  or  series  can  be  run,  in  many  cases, 
without  modification  on  a  more  power¬ 
ful  system. 

programming  compotition,  multiprogrom- 
ming  —  See  multiprogramming,  pro¬ 
gram  competition. 

programming,  convorsational  —  A  tech¬ 
nique  used  in  instructing  the  computer 
to  perform  its  operations,  whereby  com¬ 
mon  vocabulary  can  be  utilized  by  the 
user  to  describe  his  procedures  most  ac¬ 
curately.  If  a  statement  cannot  be  un¬ 
derstood  by  the  computer,  it  asks  the 


user  for  a  clarified  instruction.  This  con¬ 
versational  procedure  continues  until 
the  user  has  selected  the  series  of  state¬ 
ments  in  the  proper  sequence  which  will 
solve  his  proolem.  Conversational  pro¬ 
gramming  saves  the  user  the  inconve¬ 
nience  of  having  to  study  other  pro¬ 
gramming  languages  extensively  before 
he  can  solve  his  problem. 

programming,  convox  —  An  operations  re¬ 
search  term  for  the  development  of 
nonlinear  programming  procedures  in 
which  the  function  to  be  optimized  and 
the  constraints  are  convex  or  concave 
functions  of  the  independent  variables, 
i.e.,  not  related  to  programming  in  a 
computer  sense. 

programming,  dynamic  —  The  essence  of 
dynamic  programming  is  that  an  opti¬ 
mum  decision  must  be  made  at  every 
stage  of  a  multistage  problem.  When 
considering  only  a  single  stage,  there 
may  appear  to  be  a  number  of  different 
decisions  of  equal  merit.  Only  when  the 
effect  of  each  decision  at  every  stage  on 
the  overall  goal  is  determined  can  the 
final  choice  be  made.  This  integrating  of 
the  cumulative  effect  of  a  path  of  deci¬ 
sions  through  each  stage  of  the  network 
is  the  real  essence  of  DP  (dynamic  pro¬ 
gramming). 

programming,  dynamic  (cost  problom) 

—  A  method  for  optimizing  a  set  of 
decisions  that  must  be  made  sequen¬ 
tially.  Characteristically,  each  decision 
must  be  made  in  the  light  of  the  infor¬ 
mation  embodied  in  a  small  number  of 
observables  called  state  variables.  The 
incurred  cost  for  each  period  is  a  mathe¬ 
matical  function  of  the  current  state  and 
decision  variables,  while  future  states 
are  functions  of  these  variables.  The 
aim  of  the  decision  policy  is  to  minimize 
the  total  incurred  cost  or,  equivalently, 
the  average  cost  per  period.  The  mathe¬ 
matical  treatment  ot  such  problems  in¬ 
volves  the  theoiy  of  functional  equa¬ 
tions,  and  usually  requires  a  digital 
computer  for  implementation. 

pragramming,  fllo-arlantad  —  The  i/o 
coding  is  simplified  with  the  general  file 
and  record  control  program.  Program¬ 
ming  is  file-oriented  rather  than  device- 
oriented.  Information  is  requested  in  a 
device-independent  fashion. 

programming,  houristic  —  Most  program¬ 
ming  is  algorithmic,  that  is,  one  sets  out 
the  various  conditions  in  advance  and 
the  computer  follows  a  preset  path 
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through  the  program  depending  on  the 
input  data  received.  Under  a  heuristic 
programming  procedure,  the  computer 
searches  through  a  number  of  possible 
solutions  at  each  stage  of  the  program, 
it  evaluates  a  good  solution  for  this 
stage,  and  then  proceeds  to  the  next 
stage.  Essentially,  heuristic  program¬ 
ming  is  similar  to  the  problem  solving 
techniques  by  trial  ana  error  methods 
that  we  use  in  everyday  life. 

programming,  hybrid  —  Routines  in  the 
hybrid  programming  library  are  de¬ 
signed  to  help  the  engineer  decide 
which  parts  of  the  problem  should  be 
solved  in  a  digital  domain.  They  also 
deal  with  timing,  function  generations, 
integration,  ana  the  general  simulation 
roblems  provide  a  diagnosis  of  the 
ardware  operation,  and  check  whether 
the  analogue  device  is  scaled  or  wired 
correctly. 

programming,  intogor  —  A  class  of  optimi¬ 
zation  problems  in  which  the  values  of 
all  the  variables  are  restricted  to  be  inte¬ 
gers.  Normally,  the  optimization  prob¬ 
lem  without  this  integer  restriction  is  a 
linear  program;  additional  adjectives  in¬ 
dicate  variations — ^for  example,  integer 
quadratic  programming. 

programming,  interprotivo  —  The  writing 
of  programs  in  a  pseudomachine  lan¬ 
guage  that  is  precisely  converted  by  the 
computer  into  actual  machine-language 
instructions  before  being  performed  by 
the  computer. 

programming  languago  —  A  specific  lan¬ 
guage  used  to  prepare  computer  pro¬ 
grams. 

programming  languago,  automatic  (APL) 

—  A  device,  technique,  or  language 
which  permits  the  computer  to  aid  in 
doing  part  of  the  coding  and  program¬ 
ming. 

programming,  linear  —  A  technique  of 
mathematics  and  operations  research 
for  solving  certain  kinds  of  problems  in¬ 
volving  many  variables  wnere  a  best 
value  or  set  of  best  values  is  to  be  found. 
This  technique  is  not  to  be  confused 
with  computer  programming,  although 
problems  using  the  technique  may  be 
programmed  on  a  computer.  Linear 
programming  is  most  likely  to  be  feasi- 
ole  when  the  quantity  to  be  optimized, 
sometimes  called  the  objective  function, 
can  be  stated  as  a  mathematical  expres¬ 
sion  in  terms  of  the  various  activities 
within  the  system.  When  this  expression 
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is  simply  proportional  to  the  measure  of 
the  activities,  and  all  the  restrictions  are 
also  linear,  it  is  a  linear  program. 

programming  managor  —  This  individual 
is  responsible  for  planning,  scheduling, 
and  supervising  program  development 
and  maintenance  work, 

programming,  mathomatical  —  Tech¬ 
niques  of  finding  an  optimum  value  of  a 
function  of  manv  variables  when  these 
variables  are  suoject  to  restrictions  in 
the  form  of  equations  or  inequalities. 
The  term  is  usually  restricted  to  prob¬ 
lems  so  complex  that  they  require  a  dig¬ 
ital  computer  for  their  solution.  Special 
types  ot  programming  are  linear  pro¬ 
gramming,  quadratic  programming, 
and  nonlinear  programming. 

programming,  micro  —  The  programmer 
technique  of  using  a  certain  special  set 
of  instructions  for  an  automatic  com¬ 
puter  that  consists  only  of  basic  elemen¬ 
tal  operations,  and  combining  them  into 
higher-level  instructions.  He  may  then 
program  using  only  the  higher  level  in¬ 
structions;  e.g.,  if  a  computer  has  only 
basic  instructions  for  adding,  subtract¬ 
ing,  and  multiplying,  the  instruction  for 
dividing  woula  be  aefined  by  micropro¬ 
gramming. 

programming,  minimum-accost  — -  Pro¬ 

gramming  in  such  a  way  that  minimum 
waiting  time  is  required  to  obtain  infor¬ 
mation  out  of  storage.  (Synonymous 
with  minimum-latency  programming, 
and  contrasted  with  random-access  pro¬ 
gramming.) 

programming,  minimum  latoncy  —  Same  as 
programming,  minimum-access. 

programming  modulo  ^  Specific  name  for 
a  set  of  programming  instructions 
which  is  treatea  as  a  unit  by  an  assem¬ 
bler,  compiler,  loader,  or  translator. 

programming,  multipio  —  The  program¬ 
ming  of  a  computer  by  allowing  two  or 
more  arithmetical  or  logical  operations 
to  be  executed  simultaneously.  (Con¬ 
trasted  with  serial  programming.) 

programming,  nonlinoar  —  An  inclusive 
term  covering  all  tvpes  of  constrained 
optimization  problems  except  those 
where  the  objective  function  and  the 
constraints  are  all  linear.  Special  ivpes 
of  nonlinear  programming  for  which 
some  theory  nas  been  developed  are 
convex  programming,  concave  pro¬ 
gramming,  and  quadratic  program¬ 
ming. 


programming,  optimum 


program,  output 


programming,  optimum  —  Programming 
in  order  to  maximize  efficiency  with  re¬ 
spect  to  some  criteria,  e.g.,  least-storage 
usage,  least  time  share  of  peripheral 
equipment,  or  least  use  of  time  between 
operations. 

programming,  parallel — ^The  feature  of 
programming  which  provides  for  two  or 
more  results  when  concurrent  opera¬ 
tions  are  to  be  performed  simultane¬ 
ously.  Contrast  with  serial  program¬ 
ming. 

programming,  parametric  —  A  method  for 
investigating  the  effect  on  an  optimal 
linear-programming  solution  of  a  se¬ 
quence  of  proportionate  changes  in  the 
elements  of  a  single  row  or  column  of 
the  matrix.  Most  commonly,  the  method 
is  applied  to  either  the  objective  func¬ 
tion  row  or  the  right  hand  column, 
programming,  pioco  work  —  The  pro¬ 
gramming  technique  of  using  an  out¬ 
side  service  organization  to  prepare 
programs  for  which  payment  is  ar¬ 
ranged  by  accomplishment,  other  than 
on  a  time-cost  basis.  Software  compa¬ 
nies  are  usually  consulted  for  the  above, 
programming,  quadratic  —  A  program  of 
an  objective  quadratic  function  stated  in 
maxims  that  are  subject  to  linear  con¬ 
straints.  This  is  one  of  the  few  convex 
programming  problems,  aside  from  lin¬ 
ear  programming,  which  have  solution 
algorithms  that  terminate  in  a  finite 
number  of  steps. 

programming,  random-access  —  Program¬ 
ming  without  regard  to  the  time  re¬ 
quired  for  access  to  the  storage  posi¬ 
tions  called  for  in  the  program, 
programming,  sequential  —  Programming 
of  a  special  type  in  which  only  one  logic 
or  arithmetic  operation  is  performed  at 
a  time,  i.e.,  all  Programming  is  sequen¬ 
tial,  one  step  after  another,  unless  a  spe¬ 
cific  modifier  labels  it  otherwise,  such  as 
time  sharing,  interleaving,  etc. 
programming,  serial  —  The  programming 
of  a  computer  by  which  only  one  arith¬ 
metical  or  logical  operation  can  be  ex¬ 
ecuted  at  one  time,  e.g.,  a  sequential 
operation.  (Contrasted  with  multiple 
programming.) 

programming,  sfochostic  —  A  generaliza¬ 
tion  of  linear  programming  in  which  any 
of  the  unit  costs,  the  coefficients  in  the 
constraint  equations,  and  the  right  hand 
sides  are  random  variables  subject  to 
known  distributions.  The  aim  of  such 
programming  is  to  choose  levels  for  the 


variables  which  will  minimize  the  ex¬ 
pected  (rather  than  the  actual)  cost, 
programming,  symbolic  —  The  use  of  arbi¬ 
trary  symbols  to  represent  addresses  in 
order  to  facilitate  programming, 
programming  systom  —  An  assemblage  of 
programs,  programming  languages, 
routines  and  subroutines  for  use  in  spe¬ 
cific  computing  systems,  i.e.,  such  are 
the  bases  for  operating  systems  of  data 
processing  anci  computing, 
programming  tysfom,  mochino-oriontod 
—  A  system  that  uses  a  language  that  is 
oriented  to  the  internal  language  of  a 
specific  computer.  Systems  that  are  con¬ 
sidered  to  be  machine-oriented  are  as¬ 
sembly  systems  and  macrosystems, 
program  modo  (romoto  control  systom) 
—  1 .  When  a  program  is  active  at  a 
given  terminal,  that  terminal  is  in  the 
program  mode.  In  this  mode,  the  user 
enters  program  statements  that  make 
up  the  substance  of  his  program,  and  he 
operates  on  the  program  (i.e.,  modifies, 
tests,  executes,  and  debugs  it)  by  using 
operating  statements.  While  the  termi¬ 
nal  is  in  the  program  mode,  the  user  can 
also  enter  single  statements  that  are  ex¬ 
ecuted  immediately,  but  are  not  re¬ 
tained  in  storage.  2.  When  a  program  is 
active  at  a  given  terminal,  that  terminal 
is  in  the  program  mode. 

program,  modification  —  The  ability  of  a 
program  to  modify  itself  or  to  set  a 
switch  so  that  a  set  of  events  occurring 
at  one  time  can  affect  the  action  of  pro¬ 
gram  at  a  later  time.  See  also  executive 
routine  and  system,  monitor-operating, 
program,  monitor  —  A  specific  program 
developed  to  indicate  the  process  and 
other  characteristics  of  work  in  various 
computer  systems. 

program,  objoct  —  The  program  that  is  the 
output  of  an  automatic-coding  system. 
Often  the  object  program  is  a  machine- 
language  program  ready  for  execution, 
but  it  may  well  be  in  an  intermediate 
language.  (Synonymous  with  target  pro¬ 
gram,  and  contrasted  with  source  pro¬ 
gram.) 

program,  obfoct-languago  —  See  object 
routine. 

program,  output  —  A  program  which  or¬ 
ganizes  the  output  procedures  of  com¬ 
puters,  i.e.,  wnich  starts  the  output 
equipment,  presents  data  to  them  at 
suitable  intervals  of  time,  specifies  for¬ 
mats,  etc. 
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program,  ovorloyi 


programs,  applications 


program,  overlays  —  Programs  or  runs 
too  large  for  memory  can  be  divided 
into  logical  segments  or  overlays.  (One 
program  overlays  another  or  several 
segments  may  be  in  memory  at  the  same 
time.)  Overlays  are  also  used  when  vari¬ 
ous  operations  occur  infrequently,  such 
as  deduction  for  union  dues,  etc.  The 
overlays  are  called  in  only  when  the 
functions  they  perform  are  required.  An 
overlay  subroutine  is  provided  to  call  in 
these  overlays.  This  subroutine  func¬ 
tions  in  a  manner  similar  to  the  system 
supervisor. 

program  packaga  —  A  group  or  collection 
of  logically  related  operational  program 
segments,  i.e.,  all  those  having  to  do 
with  the  processing  of  a  certain  type  of 
inquiry. 

program  poramator —  1.  A  parameter  in¬ 
corporated  into  a  subroutine  during 
computation.  A  program  parameter  fre¬ 
quently  comprises  a  word  stored  rela¬ 
tive  to  either  the  subroutine  or  the  entry 
point  and  dealt  with  by  the  subroutine 
during  each  reference.  It  may  be  altered 
by  the  routine  and/or  may  vary  from 
one  point  of  entry  to  another.  2.  The 
arbitrarily  selectea  or  given  outer  limits 
of  the  data  being  processed;  often  con¬ 
straining  the  results  of  programming  it¬ 
self. 

program,  partial  —  A  specific  program  not 
complete  in  itself  and  usually  a  specifi¬ 
cation  of  a  process  to  be  performed  on 
data.  It  may  be  used  at  more  than  one 
point  in  any  particular  program,  or  it 
might  be  made  available  for  inclusion  in 
other  programs,  i.e.,  a  subroutine,  and 
that  which  is  often  called  subprogram, 
incomplete  program,  etc. 

program  patching  plug  —  A  relatively 
small  auxilia^  plugboard  patched  with 
a  specific  variation  of  a  portion  of  a  pro¬ 
gram  and  designed  to  be  plugged  into  a 
relatively  larger  plugboard  patched  with 
the  main  program. 

program  post-odit  —  A  test  of  the  applica¬ 
tion  or  operational  program  that  is  ed¬ 
ited,  formatted,  ana  sorted  into  a  test 
result  tape. 

program,  procompilor  —  A  unique  pro¬ 
gram  which  is  designed  to  detect  errors 
and  provide  source  program  correction 
before  the  computation  of  the  object, 
deck,  or  program. 

program  proparation  aids^ — These  con¬ 
vert  programs  from  easy-to-use  source 
languages  into  machine  language. 
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program  proparation  (obfoct)  —  Conver¬ 
sion  of  programs  from  one  of  several 
easy-to-use  source  languages,  or  from 
certain  competitive  system  languages, 
to  a  machine  code. 

program  procottor  —  A  programming  aid 
which  reads  symbolic  instructions  and 
then  compares  and  converts  them  into  a 
suitable  computer  language. 

program  rood-in  —  The  procedure  and 
means  of  developing,  by  either  hard¬ 
ware  or  software  techniques,  the  pro¬ 
grams  that  do  not  normally  reside  in 
main  memory  and  that  must  be  read  in 
from  auxiliary  storage  when  required 
for  processing.  These  techniques  are  re¬ 
quired  in  any  system  that  cannot  retain 
^1  computer  instructions  in  main  mem¬ 
ory  at  one  time. 

program,  rocycling  —  An  organized  ar¬ 
rangement  for  recycling  programs 
through  a  computer  when  alterations 
have  been  made  in  one  program  that 
may  change  or  have  an  eftect  on  other 
programs. 

program  rogitfor  —  See  register,  program. 

program,  rolocafablo  —  A  special  routine 
whose  instructions  are  wntten  in  a  spe¬ 
cial  manner  so  that  it  can  be  located  and 
executed  in  many  areas  of  the  memory. 
Some  modification  to  the  instructions 
originally  coded  relative  to  a  fixed  start¬ 
ing  place  in  the  memory  may  be  in¬ 
volved  before  execution.  Relocatable 
programs  allow  for  the  highly  flexible 
real-time  use  of  the  main  memory, 
program  rolocation  —  The  execution  of  a 
program  in  a  location  that  is  different 
from  the  location  for  which  the  program 
was  originally  assembled, 
program  rolocation,  dynomic  —  The  mov¬ 
ing  of  a  partially  executed  program  to  a 
different  location  in  main  memory  with¬ 
out  detrimentally  affecting  the  ability  to 
complete  normal  processing, 
progrom  runt  —  A  run  is  the  same  as  a  pro¬ 
gram  except  that  a  program  refers  to  the 
writing  or  coding  of  the  job,  whereas  the 
run  refers  to  the  actual  running  of  the 
program.  Consequently,  programs  and 
runs  are  synonymous  except  to  denote 
the  time  and  action  being  performed, 
pr^rams,  applications  —  Problem-solv¬ 
ing  programs  are  given  maximum  oper¬ 
ating  efficiency  when  functioning  under 
an  operating  system.  Standard  func¬ 
tions,  such  as  i/o  control,  are  furnished 
the  user  so  that  he  need  only  program 


program  tchodulor 

the  data-handlin^  portion  of  his  job.  In 
addition,  operating  systems  provide  a 
standardized  operating  procedure  for 
all  application  programs. 

program  schodulor  —  Called  at  regular  in¬ 
tervals  to  decide  which  program  in 
memory  is  to  be  run.  A  running  pro¬ 
gram  is  temporarily  terminatecT  each 
time  its  allotted  time  has  run  out,  or 
when  it  requires  input/output  opera¬ 
tions  with  a  device  tfiat  is  busy.  A  pro¬ 
gram  may  be  terminated  temporarily  by 
user  intervention  to  the  scheduler,  or  it 
may  suspend  its  own  operation.  Tempo¬ 
rary  termination  does  not  remove  the 
program  from  memory.  A  program  may 
be  dumped  on  backing  storage  and  per¬ 
manently  discontinued  by  calling  the 
scheduler  and  allocator. 

pragramt,  compaction  —  A  series  of  tech¬ 
niques  used  for  the  reduction  of  space, 
bandwidth,  cost,  transmission,  genera¬ 
ting  time,  and  storage  of  data.  These 
techniques  are  designed  to  perform 
elimination  of  repetition  and  removal  of 
irrelevancies. 

programs,  convorsion  —  Conversion  pro¬ 
grams  enable  users  of  several  competi¬ 
tive  systems  to  take  advantage  ot  the 
improved  throughput  and  cost- 
performance  characteristics  of  these 
computers  without  incurring  the 
prohibitive  reprogramming  costs. 

program  sogmont  —  Various  computer  in¬ 
structions  set  in  groups  of  an  artificially 
fixed  size  to  fit  into  standard-sized  areas 
of  main  storage  in  order  to  facilitate 
memory  allocation  and  program  read- 
in. 

progrom,  sogmontod  —  A  program  written 
in  separate  segments  or  parts.  Only  one, 
or  some,  of  the  segments  may  fit  into 
memory  at  any  one  time,  and  the  main 
portion  of  the  program,  remaining  in 
memory,  will  call  for  other  segments 
from  backing  storage  when  needed, 
each  new  segment  oeing  utilized  to 
overlay  the  preceding  segments. 

program  togmonting  —  Programs  that  do 
not  fit  into  memory  may  be  segmented 
by  use  of  the  source-language  linking 
statements.  This  allows  sections  of  the 
program  to  be  loaded  and  executed  in¬ 
dependently.  Common  storage  is  used 
by  each  linx  for  passing  data. 

program  togmont  sizo  —  Programs  are 
usually  divided  into  segments,  and  in 
most  systems  the  infreauently  used  seg¬ 
ments  which  may  well  be  the  greater 


programs,  gonoral-purposo  oporatiog 

part  of  the  program  are  kept  in  file 
rather  than  core.  The  question  of  vari¬ 
able  or  fixed  segment  size  is  determined 
by  the  complexity  of  the  program,  the 
response  or  reaa-in  time  and  the  fre¬ 
quency  of  use. 

program  soloction^ — To  change  from  one 
job  to  another,  the  operator  simply 
changes  the  program  selector  switch. 
There  are  no  control  bars,  wired  panels 
or  control  tapes  to  change.  Switching 
from  one  job  to  another  is  a  matter  of 
seconds  not  minutes. 

program,  solf-moiiiflcatioii  —  The  ability 
of  a  program  to  justify  itself  or  to  set  a 
switcn  so  that  a  set  ot  events  occurring 
at  one  time  can  affect  the  action  of  the 
program  at  a  later  time. 

program,  solf-triggorod  —  The  initial  op¬ 
eration  is  performed  by  means  of  a 
manually  controlled  jump  to  the  entry 
point  in  older  computers,  but  bootstrap 
operations  cause  entry  automatically, 
i.e.,  the  program  is  said  to  be  self-trig- 
gered. 

pr^ram-tonsitivo  orrar  —  An  error  aris¬ 
ing  from  the  unforeseen  behavior  of 
some  circuits  when  a  comparatively 
unusual  combination  of  program  steps 
occurs  during  a  run. 

program-tansifiva  fault  —  A  fault  that  ap¬ 
pears  in  response  to  some  particular  se¬ 
quence  of  program  steps. 

pragram-iansitiva  malfunction  —  A  mal¬ 
function  that  occurs  only  during  some 
unusual  combination  of  program  steps. 

program,  torvico  —  A  particular  program 
which  is  designed  to  indicate  a  progress 
of  work,  i.e.,  one  which  provicies  a  ser¬ 
vice  to  another  program,  an  input  pro¬ 
gram,  a  monitor  program,  an  output 
program. 

programs,  gonoralizod  data-manipulation 

—  Generalized  data-manipulation  pro¬ 
grams  perform  common  data-process- 
ing  chores  such  as  sorting,  input/output 
operations,  and  report  generation. 

programs,  gonoral-purposo  oporoting  — 

Plans  or  instructions  for  controlling  in¬ 
put/output  operations,  remote  data 
transmission,  and  multiple  users  which 
can  be  used  and  reused  to  control  these 
operations.  Since  these  control  pro¬ 
grams  are  generally  applicable  to  all 
users,  they  are  usually  prepared  by  com¬ 
puter  manufacturers  and  offered  as  part 
of  the  free  service.  They  are  called  by 
various  names  such  as  inpul/output 
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program  simulation,  suporvisory 


programs,  systoms 


control  system,  operating  system,  or  ex¬ 
ecutive  system. 

program  simulation,  suporvisory  —  When 
the  supervisory  program  is  not  availa¬ 
ble,  this  refers  to  the  use  of  a  replace¬ 
ment  program  that  initiates  the  supervi¬ 
sory  program. 

program,  simulator  —  A  program  that 
causes  one  computer  to  emulate  (imi¬ 
tate)  the  logical  operation  of  another 
computer,  i  he  purpose  is  to  measure 
and  evaluate  and  to  exercise  program 
logic  independent  of  hardware  environ¬ 
ment.  It  is  most  often  used  for  debug- 
gn^  logic  prior  to  committing  it  to 

programs,  manual  —  Programmable  cal¬ 
culators,  many  of  which  are  computers 
in  their  own  right,  make  use  of  manual 
keystroke  programming  (a  series  of 
keystrokes  which,  when  executed  in  se¬ 
quence,  will  perform  a  calculation), 
which  with  memory,  allows  execution  of 
sequences  resulting  in  complex  pro¬ 
gram  entry  and  execution. 

programs,  manufacturor  —  Utility  rou¬ 
tines,  assemblers,  application  package 
programs,  and  a  large  array  of  other 
programs,  subroutines  and  program¬ 
ming  aids  developed  and  proved  in  use 
for  customers,  are  available  for  direct 
use. 

program,  snapshot  —  See  snapshot  pro¬ 
gram. 

programs,  oporafing  —  Operating  pro¬ 
grams  direct  the  loading,  segmentation, 
hbrary  search,  space  and  time  sharing  of 
memory  for  a  group  of  programs  run¬ 
ning  both  sequentially  and  concur¬ 
rently. 

program,  sort/morgo  —  See  sort/merge 
program. 

program,  sourco  —  A  computer  program 
written  in  a  language  designed  for  ease 
of  expression  of  a  class  of  problems  or 
procedures  by  humans,  e.g.,  symbolic 
or  algebraic.  A  generator,  assembler, 
translator  or  compiler  routine  is  used  to 
perform  the  mechanics  of  translating 
the  source  program  into  an  object  pro¬ 
gram  in  machine  language.  (Contrasted 
with  object  program.) 

programs,  packaged  —  These  are  various 
programs  or  routines  which  have  been 
written  by  various  individuals  or  organi¬ 
zations  that  are  available  from  computer 
manufacturers  or  software  companies. 

program,  tpocific  —  A  program  which  can 
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only  be  used  to  solve  a  particular  prob¬ 
lem,  i.e.,  one  which  is  thoroughly 
unique  to  that  problem  and  not  reus¬ 
able  with  any  other. 

program  spoclficatioii  —  The  precise  and 
ordered  definitions  of  logic  and  scope 
of  processing  functions  that  are  per¬ 
formed  by  particular  programs  or  pro¬ 
gram  segments. 

programs,  post-odit  —  A  test  of  the  appli¬ 
cation  or  operational  program  that  is 
edited,  formulated,  and  sorted  into  a 
test  result  tape. 

programs  pro-odlt  —  A  checking  of  the  ap¬ 
plication  or  operational  program  before 
the  test  run.  A  pre-edit  run  can  remove 
such  things  as  disobedience  to  estab¬ 
lished  supervisory,  core,  or  program 
segmentation  rules,  etc. 

programs,  procosslng  —  Complementing 
the  control  programs  and  functioning 
under  them  are  those  programs  neces¬ 
sary  to  handle  users’  specific  data  proc¬ 
essing  needs.  These  programs,  known 
collectively  as  processing  programs,  in¬ 
clude  application  programs  both  manu¬ 
facturer-  and  user-written,  compilers, 
report  program  generator,  sort/merge, 
and  utility  programs.  Although  they  rely 
upon  the  control  programs  for  such 
functions  as  job  scheauling,  loading, 
and  i/o  control,  processing  programs 
function  independently  of  one  another, 
each  performing  a  specific  job  or  seg¬ 
ment. 

programs,  psaudo  applications  —  An  oper¬ 
ational  program  that  is  written  to  test 
the  supervisory  program. 

programs,  standard  procoduros  —  Sug¬ 
gested  programming  methods  set  by 
the  manufacturer. 

programs,  support  — ^  Those  programs 
which  support  or  aid  the  supervisory 
programs  and  the  application  programs 
and  include  diagnostics,  testing,  data 
generators,  etc. 

progroms,  systoms  —  These  are  the  pro¬ 
grams  designed  to  implement  system 
functions  that  may  be  requested  from 
the  user  console.  This  is  in  contrast  to 
system  subroutines  that  may  be  called 
by  system  programs  or  other  programs. 
System  programs  are  normally  provided 
by  manufacturers,  but  they  may  be  de¬ 
veloped  by  the  programmer.  The  pro¬ 
grams  contain  a  termination  mode  to 
return  the  communication  link  to  the 
system  program. 


firograms,  syst«iii  support 

programs,  systom  support  —  Those  proc¬ 
essing  programs  that  contribute  directly 
to  the  use  and  control  of  the  system  and 
the  production  of  results:  the  job  con¬ 
trol  program,  the  linkage  editor,  and  the 
utility  programs. 

program,  standard  —  Such  a  program 
meets  certain  specific  criteria  sucn  as 
one  written  in  a  standard  FORTRAN, 
COBOL,  or  ALGOL  language  and 
which  brinp  forth  an  approved  solution 
to  a  problem,  such  as  a  square  root 
problem,  or  a  standardized  payroll 
problem  which  is  very  commonly  used 
on  thousands  of  machines. 

program,  star  —  A  handwritten  program 
independently  designed  by  a  program¬ 
mer  and  checked  so  that  no  mistakes  or 
bugs  are  contained,  i.e.,  the  star  pro¬ 
gram  should  run  correctly  the  first  time, 
excepting  machine  malfunctions. 

program  statomonts  —  The  user’s  pro¬ 
gram  is  made  up  of  program  statements, 
when  entered  from  a  terminal,  these 
statements  are  always  retained  in  stor¬ 
age  as  part  of  the  active  program.  If  the 
user  has  a  statement  in  his  program  that 
refers  to  an  executable  program  state¬ 
ment  within  the  program,  he  should  as¬ 
sign  a  statement  number  to  the  state¬ 
ment  referred  to. 

program  itatut  doublo-word  —  See  double 
word,  program  status. 

program  status  information,  microcomputor 

—  The  program  status  is  a  group  of 
words  containing  the  flags,  control  bits, 
and  program  counter.  Upon  the  occu¬ 
rence  of  an  interrupt  or  trap,  CPU  pro¬ 
gram  status  information  is  saved  and  a 
new  program  status  is  loaded.  In  the 
nonsegmented  type  of  microcomputer, 
program  status  consists  of  two  words: 
the  flag  and  control  word  (FCW),  and 
the  value  of  the  program  counter  (PC). 

program  stop  —  LA  phase  of  one  instruc¬ 
tion  or  command  in  a  sequence  of  in¬ 
structions;  thus,  a  single  operation.  2. 
An  increment,  usually  one  instruction, 
of  a  program. 

program  stop^ — A  stop  instruction  built 
into  the  program  that  will  automatically 
stop  the  machine  under  certain  condi¬ 
tions,  or  upon  reaching  the  end  of  the 
processing,  or  completing  the  solution 
of  a  problem. 

program  ttorago  —  A  portion  of  the  inter¬ 
nal  storage  reserved  for  the  storage  of 
programs,  routines,  and  subroutines.  In 
many  systems  protection  devices  are 


program  tostor 

used  to  prevent  inadvertent  alternation 
of  the  contents  of  the  program  storage. 
(Contrasted  with  working  storage.) 

program,  ttorago  print  —  A  program  that 
produces  a  printout  of  storage  and  reg¬ 
isters  to  aid  the  user  in  locating  the  rea- 
son(s)  for  a  program  malfunction. 

program,  storod  —  A  series  of  instructions 
in  storage  to  direct  the  step-by-step  op¬ 
eration  of  the  machine. 

program,  tubfoct  —  Same  as  program, 
source. 

program,  tuporvitory  —  Same  as  executive 
routine. 

program  twitching  —  On  a  single  transac¬ 
tion  the  control  program  initiates  sev¬ 
eral  switches  among  the  various  pro¬ 
rams;  therefore,  the  processor  must  be 
esigned  to  accomplish  very  rapid  pro¬ 
gram  switching. 

program  tyttom  totting  —  Test  and  check¬ 
out  of  complete  programs  as  opposed 
to  parameter  of  assembly  testing. 

program  tapo  —  See  tape,  program. 

program  tapo  or  drum  —  A  tape  or  drum 
used  to  store  a  complete  routine  for  fu¬ 
ture  input.  In  the  event  that  the  length 
of  the  routine  exceeds  the  available  in¬ 
ternal  storage  capacity,  it  will  he  read  in 
and  operated  on  by  the  computer,  one 
segment  at  a  time. 

program,  tapo-to-card  —  Transfers  binary 
or  EBCDIC  data  from  cards  to  magnetic 
tape. 

program,  fapo>to-printor  —  Transfers  data 
from  magnetic  tape  to  printer. 

program,  targot  —  The  program  that  is 
the  output  of  an  automatic  coding  sys¬ 
tem.  Often  the  target  program  is  a  ma¬ 
chine-language  program  ready  for  exe¬ 
cution,  but  it  may  well  be  in  an 
intermediate  language.  (Synonymous 
with  object  routine,  and  contrasted  with 
source  program.) 

program  tost  —  A  system  of  checking  be¬ 
fore  running  any  problem,  in  which  a 
sample  promem  of  the  same  type  with  a 
known  answer  is  run. 

program  tostor  —  A  program  tester  is 
available  that  enables  a  program  or  part 
of  a  program  to  be  loaded  and  dynami¬ 
cally  and  selectively  tested  in  accord¬ 
ance  with  simple  and  concise  specifica¬ 
tions  expressed  in  terms  of  symbols  and 
definitions  used  in  the  original  source 
program.  A  variety  of  testing  and  moni¬ 
toring  facilities  are  providecTby  the  pro- 
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ram  tester  including  file  and  storage 
isplay  facilities  designed  to  simplify  the 
analysis  of  programming  errors. 

program  totting  —  This  is  completed  to 
discover  whether  the  program  is  suc¬ 
cessful  in  meeting  the  defined  systems 
requirements. 

program  totting  timo  —  The  machine  time 
expended  for  program  testing,  debug¬ 
ging,  and  volume  and  compatibility  test¬ 
ing. 

program,  tott  tuporvitor  —  A  supervisory 
program  that  is  used  only  for  testing. 

program  tott  topo  —  That  specific  tape 
which  contains  both  program  instruc¬ 
tions  and  preapprovea  lest  data  or  cod¬ 
ing  to  be  useci  tor  analysis  diagnostics, 
or  checkout  runs. 

progrom  timing  matrix  —  See  matrix,  pro¬ 
gram  liming. 

program,  traeo  —  A  particular  type  of  di¬ 
agnostic  program  for  the  performance 
ot  checks  on  other  programs  for  demon¬ 
strating  such  operations.  The  output  of 
a  trace  program  may  include  instruc¬ 
tions  of  the  program  which  is  being 
checked  and  intermediate  results  of 
those  instructions  arranged  in  the  order 
in  which  the  instructions  are  executed. 

program,  traco-intorprotivo  —  A  trace  or 
diagnostic  program  used  for  perform¬ 
ing  a  desired  check  on  another  program 
may  include  instructions  as  its  output, 
ana  intermediate  results  of  those  in¬ 
structions  can  be  arranged  in  the  order 
in  which  the  instructions  are  executed. 
When  such  a  trace  program  is  an  inter¬ 
pretive  type,  it  is  called  an  interpretive 
trace  program. 

program  translating  —  A  particular  pro¬ 
gram  (often  called  a  translater)  which 
translates  from  one  language  into  an¬ 
other,  i.e.,  from  one  programming  lan¬ 
guage  into  another  programming  lan¬ 
guage. 

program  translation,  inton>rotivo  —  See 

program,  interpretive. 

program,  translator  —  This  program  uses 
the  source  lan^age  program  as  input 
and  produces  from  it  a  programming 
machine  language.  Like  any  other  ma¬ 
chine  program,  this  may  either  be  run 
immeaiatdy  or  stored  for  later  use. 

program,  utility  —  A  standard  routine 
used  to  assist  in  the  operation  of  the 
computer,  e.g.,  a  conversion  routine,  a 
sorting  routine,  a  printout  routine,  or  a 
tracing  routine. 
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program  vorbs  —  Verbs  which  cause  the 
processor  to  generate  machine  instruc¬ 
tions  that  will  be  executed  by  the  object 
program. 

PROM  —  Acronym  for  Programmable 
Read-Only  Memory.  Generally,  any 
type  of  memory  which  is  not  recorded 
auring  its  fabrication  but  which  requirp 
a  physical  operation  to  program  it. 
Some  PROMs  can  be  erased  and  repro¬ 
grammed  through  special  physical  pro¬ 
cesses. 

PROM  blank  chock  —  A  PROM  program¬ 
mer  operation  used  to  determine  that  a 
PROM  about  to  be  programmed  con¬ 
tains  no  preprogrammea  data;  i.e.,  it  is 
clear  of  data,  or  blank. 

PROM  continuity  toit  —  A  PROM  pro¬ 
grammer  operation  that  checks  each 
PROM  pin  tor  adequate  contact  at  the 
socket.  Also  detects  faulty  PROM  inter¬ 
nal  diode  clamps. 

PROM,  oloctricolly  orotablo  —  One 

PROM  form  is  the  electrically  alterable, 
metal-nitride  MOS  array.  It  can  be  elec¬ 
trically  programmed  in  much  the  same 
way  as  uv  (ultraviolet)  PROMs,  but 
users  can  erase  either  the  entire  array  or 
just  one  word  without  using  light 
sources. 

PROM  illogol  bit  chock  — A  PROM  pro¬ 
grammer  operation  in  which  the  PROM 
about  to  be  programmed  is  checked  for 
illegal  bits,  or  preprogrammed  bits  in 
the  PROM  that  do  not  exist  in  the  input 
truth  table. 

PROM  infolligont  programming  —  A  MOS 

PROM  programming  techniq^ue  in 
which  the  number  of  program  pulses  (n) 
applied  to  a  word  is  a  function  of  the 
number  of  pulses  (x)  reauired  to  pro¬ 
gram  the  word,  and  a  multiplier  (A)  ac¬ 
cording  to  the  equation: 

n  =  X  -f  A(x-l-l)  —  1 

PROM  Nichromo  links  —  Programmable 
read-only  memo^  (PROM)  program¬ 
ming  is  accomplished  by  burning  out 
fusible  links  at  each  memory  cell  in  the 
mask  structure.  This  is  done  by  causing 
a  large  current  to  pass  through  the  Ni- 
chrome  link.  The  programming  is  per¬ 
manent  and  is  a  useful  way  to  store  pro¬ 
grams. 

PROM  programmor  —  A  PROM  program¬ 
mer  peripheral  is  a  device  used  to  pro¬ 
gram  programmable  read-only  memo¬ 
ries. 

PROM  uv  orasor  —  A  high-intensity  ul- 
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traviolet-light  source  emitting  short¬ 
wave  radiation  which  is  used  to  erase 
programmed  data  in  MOS  PROM  de¬ 
vices. 

PROM  verity  —  A  PROM  programmer 
operation  in  which  two  data  fields  are 
checked,  one  against  the  other,  for  iden¬ 
tical  data  content.  Typically,  data  fields 
may  be  contained  on  paper  tape,  in 
RAM  buffers,  in  PROMs,  or  in  other 
storage  devices. 

proof  listing  —  A  specific  report,  prepared 
by  a  processor,  that  indicates  the  coding 
as  it  was  originally  devised  and  written 
plus  the  comments  that  have  been  writ¬ 
ten,  and  the  machine  language  that  has 
been  produced.  In  accounting,  it  is  an 
itemized  list  of  the  transactions  and 
their  detail  together  with  the  control  to¬ 
tals,  sequence  checks,  or  other  data  for 
proofing  and  audit  trial, 
proof  totol  —  One  of  a  number  of  check 
totals  which  can  be  correlated  in  some 
manner  for  consistency  or  reconcilia¬ 
tion  in  a  range,  set,  or  distinct  calcula¬ 
tion. 

proof,  zero  —  See  zero  proof, 
propagate  —  One  of  the  two  signals  sup¬ 
plied  by  an  adder  for  cari^  prediction  by 
a  carry  look-ahead  circuit, 
propagoted  error  —  An  error  occurring  in 
one  operation  that  spreads  through  and 
influences  later  operations  and  results, 
propagation  delay  —  The  time  required 
for  a  pulse  or  a  level  transition  to  propa¬ 
gate  through  a  device, 
propogotion  time  —  This  is  the  time  re¬ 
quired  for  an  electrical  impulse  to  travel 
from  one  point  to  the  other, 
property  —  A  characteristic  quality, 
property  detector  —  See  detector,  prop¬ 
erty. 

property  sort  —  See  sort,  property, 
proportional  bond  —  The  range  of  values 
of  a  condition  being  regulated  that  will 
cause  the  controller  to  operate  over  its 
full  range.  Usually  expressed  by  engi¬ 
neers  in  terms  of  percentage  of  instru¬ 
ment  full  scale  range, 
proportional  control  —  A  method  of  con¬ 
trol  in  which  the  intensity  of  action  var¬ 
ies  linearly  as  the  condition  being  regu¬ 
lated  deviates  from  the  condition 
prescribed. 

proportional  spacing  —  Some  letters,  such 
as  M  and  W,  are  wide;  others,  such  as  i, 
1,  and  j,  are  narrow.  Proportional  spac¬ 


ing  allows  for  these  differences  when 
advancing  the  print  head,  which  gives  a 
document  the  appearance  of  having 
been  typeset  and  makes  it  more  legible 
and  compact. 

propriotory  program  —  When  the  devel¬ 
opment  of  a  program  is  controlled  by  an 
owner  through  the  legal  right  of  posses¬ 
sion  and  title,  it  is  a  proprietary  pro¬ 
gram.  Commonly,  the  title  remains  with 
the  owner,  and  its  use  is  allowed  with 
the  stipulation  that  no  disclosure  of  the 
program  can  be  made  to  any  other  party 
without  prior  agreement  oetween  the 
owner  and  user. 

protactad  Raid  —  A  display  field  in  which 
the  user  cannot  enter,  modify,  or  erase 
data  from  the  keyboard. 
protactod-Raldt  tarminal  —  When  fill-in 
forms  are  displayed  on  a  video  screen, 
some  of  the  material — like  “Name,” 
“Address,”  and  other  instructive  items 
— should  not  normally  be  altered  by  the 
operator.  Some  terminals  provide  for 
these  items  (locations  on  the  screen  are 
referred  to  as  “fields”)  to  be  protected 
from  inadvertent  changes  by  operators, 
protactad  filat  —  See  files,  protected, 
protactad  formatting  —  A  method  that 
permits  the  computer  to  write  protected 
data  on  the  screen.  The  operator  can  fill 
in  the  blank  (unprotected)  areas  but 
cannot  change  the  protected  data,  for¬ 
mat,  or  programming, 
protactad  location  —  A  storage  location 
reserved  for  special  purposes  in  which 
data  cannot  be  storea  without  undergo¬ 
ing  a  screening  procedure  to  establish 
suitability  for  storage  therein, 
protaction  charoctar  —  See  character,  pro¬ 
tection. 

protaction,  fila  —  A  device  or  method  that 
prevents  accidental  erasure  of  operative 
data  on  magnetic-tape  reels, 
protaction,  momory  —  Same  as  storage  pro¬ 
tection. 

protaction,  nonstop  oporation  —  Ensures 
against  program  hang-ups  due  to  infi¬ 
nite  indirect  address  loops  or  execute 
instruction  loops. 

protaction,  rood/jump  —  Read/jump  pro¬ 
tection  allows  the  executive  to  stop  the 
program  at  the  point  of  error,  terminate 
It,  and  provide  diagnostic  information 
to  the  programmer,  thereby  minimizing 
wasteu  time  and  smoothing  the  check¬ 
out  process.  A  particular  advantage  of 
read/jump  protection  is  that  programs 
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of  a  classified  nature  can  be  confidently 
run  together;  they  are  fully  protected 
from  audit  (inadvertent  or  otherwise)  by 
other  programs. 

protection,  storage  —  See  storage  protec¬ 
tion. 

protocol  —  A  set  of  conventions  between 
communicating  processes  on  the  format 
and  contents  of  messages  to  be  ex¬ 
changed.  The  simplest  protocols  define 
only  the  hardware  connguration.  More 
complex  protocols  define  timings,  data 
formats,  error  detection  and  correction 
techniques,  and  software  structures. 
The  most  powerful  protocols  describe 
each  level  of  the  transfer  process  as  a 
layer,  separate  from  the  rest,  so  that  cer¬ 
tain  layers,  such  as  the  interconnecting 
hardware,  can  be  changed  without 
affecting  the  whole. 

protocol,  doto  bato  —  Under  the  data  base 
access  protocol  imposed  by  most  infor¬ 
mation  storage  and  retrieval  applica¬ 
tions,  only  host  commands  and  spe¬ 
cified  data  fields  will  pass  between  the 
host  and  the  controller  according  to 
standard  procedures. 

protocol,  data  communicatioiii  —  A  proto¬ 
col  is  a  set  of  rules  that  must  be  ooeyed 
to  ensure  an  orderly  information  ex¬ 
change  between  two  or  more  parties.  In 
data  communications,  a  protocol 
defines  the  rules  for  the  electrical,  phys¬ 
ical,  and  functional  characteristics  of  the 
communications  link.  Such  a  protocol 
contains  the  control  procedures  re- 
Quired  to  facilitate  data  transfer  across 
the  link  interfaces  and  to  and  from  the 
user’s  applications  programs. 

protocol  omulotor  —  A  software  package 
that  allows  a  digital  node  to  communi¬ 
cate  with  a  variety  of  foreign  (nondigi¬ 
tal)  vendor  equipment  by  emulating  the 
communication  protocols  of  the  foreign 
host. 

protocol  functions  —  In  most  communica¬ 
tions  systems,  protocols  are  required 
for  bit  synchronization,  so  that  tne  re¬ 
ceiver  knows  when  a  bit  starts  and  ends 
so  that  it  can  be  sampled;  for  character 
synchronization,  so  that  the  receiver  can 
determine  which  bits  belong  to  a  char¬ 
acter;  and  for  message  synchronization, 
so  that  the  receiver  can  recognize  the 
special  character  sequences  which  de¬ 
lineate  messages.  Typical  protocols  in¬ 
clude  the  blocking  of  transmission  into 
messages  employing  start  of  text  and 
end  of  text  (STX/ETX)  or  other  similar 
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markers,  and  a  positive/negative  ac¬ 
knowledgment  procedure  (ACK/NAK). 
Additional  error  detection  and  correc¬ 
tion  is  provided  by  longitudinal  redun¬ 
dance  checks  (LRC). 

protocol,  network  —  A  basic  procedure  or 
set  of  rules  that  governs  and  controls 
the  flow  of  messages  between  comput¬ 
ers.  Also,  a  set  of  conventions  between 
communicating  processes  on  the  format 
and  content  of  messages  to  be  ex¬ 
changed. 

proving  tlmo  —  The  time  which  is  used  for 
the  testing  of  the  machine  or  system  to 
ensure  that  no  faults  exist  or  malfunc¬ 
tions  are  present,  by  using  special  diag¬ 
nostic  routines  of  circuit  testing  or  to 
discern  status  or  conditions  of  compo¬ 
nents.  Such  time  could  be  included  in 
fault  time  after  the  repair  of  the  fault 
and  in  scheduled  maintenance  time. 

WIT  (production  run  topo)  —  A  tape  con¬ 
taining  checked-out  and  scheduled  pro¬ 
duction  running  on  various  computers. 

pioudo  application  programs  —  An  opera¬ 
tional  program  that  is  written  to  test  su¬ 
pervisory  programs. 

psoudocodo  —  1 .  An  arbitrary  code,  inde¬ 
pendent  of  the  hardware  of  a  computer, 
that  must  be  translated  into  computer 
code.  2.  Computer  instructions  written 
in  mnemonic  or  symbolic  language  by 
the  programmer.  These  instructions  do 
not  necessarily  represent  operations 
built  into  the  computer.  They  must  be 
translated  into  machine  language  and 
have  absolute  addresses  assigned  them 
before  they  can  become  a  finished  and 
assembled  program  that  the  computer 
can  use  to  process  data. 

pseudo  file  address  —  The  use  of  a  false 
address  by  the  application  program  to 
obtain  a  record  from  file.  The  pseudo 
address  is  converted  by  the  supervisory 
program  into  an  actual  machine  ad¬ 
dress.  The  actual  machine  address  may 
change  as  different  file  units  are  used  in 
duplexing  and  fall-backs. 

psoudoinstructlon  —  1 .  A  symbolic  repre¬ 
sentation  in  a  compiler  or  interpreter.  2. 
A  group  of  characters  having  the  same 

general  form  as  a  computer  instruction, 
ut  never  executed  by  the  computer  as 
an  actual  instruction.  3.  An  instruction 
written  in  an  assembly  language  desig¬ 
nating  a  predetermined  and  limited 
group  of  computer  instructions  for  per¬ 
forming  a  particular  task.  4.  A  user- 
defined  instruction,  such  as  a  macroin- 


428 


pt«udplanguoge 


pulse-double  recording 


struction,  that  does  not  belong  to  the 
basic  instruction  set  of  the  microproces¬ 
sor. 

pseudolanguage  —  An  artificial  language 
which  is  uniquely  constructed  to  per¬ 
form  a  distinct  task;  i.e.,  a  special  set  of 
rules  is  devised  with  particular  mean¬ 
ings  assigned  to  chosen  expressions. 
Some  types  of  programs  are  quite  easily 
written  in  pseudolanguage,  especially 
various  problem  or  procedure-oriented 
types,  and  most  of  these  have  some  Eng- 
lish-type  statements  in  either  semantics, 
syntax,  logic,  or  mnemonics. 

ptoudo-offline  working  —  Same  as  work¬ 
ing,  pseudo-offline. 

ptuodo-op  —  Same  as  pseudoinstruction. 

ptoudo-oporotion  —  An  operation  that  is 
not  part  of  the  computer’s  operation 
repertoire  as  realiied  by  hardware; 
hence,  an  extension  of  the  set  of  ma¬ 
chine  operations. 

psoudopoging  —  A  procedure  or  way  of 
viewing  memory  locations  whereby  pro¬ 
rammers  refer  to  memory  addresses  as 
eing  organized  into  blocks  of  words  re¬ 
ferred  to  as  “pages”  for  reference  pur¬ 
poses  only.  The  machine  being  used 
may  not  be  a  true  paged  machine  in  that 
the  program  counter  is  able  to  advance 
routinely  from  the  end  of  one  block  of 
addresses  to  the  start  of  the  next  group 
— an  operation  that  cannot  be  per¬ 
formed  by  a  true  paged  machine. 

psaudorandom  ^ — This  relates  to  the  de¬ 
sire  for  satisfaction  of  one  or  more  crite¬ 
ria  for  statistical  randomness,  which  is 
briefly  defined  as  eaual  probability  of 
occurrence  of  given  digits  or  events  oc¬ 
curring  in  an  equal  number  of  times  in 
large  numbers  of  digits  or  events.  The 
randomness  is  produced  by  definite  cal¬ 
culation  processes.  Pseudorandomness 
is  not  full  random  status,  but  often  par¬ 
tial  or  close,  and  designed  and  known  to 
be  such. 

psaudorandom  number  seauance  —  A  se¬ 
quence  of  numbers,  determined  by 
some  defined  arithmetic  process,  that  is 
satisfactorily  random  for  a  given  pur¬ 
pose,  such  as  by  satisfying  one  or  more 
of  the  standard  statistical  testing  for 
randomness.  Such  a  sequence  may  ap¬ 
proximate  any  one  of  several  distribu¬ 
tions,  e.g.,  uniform  distribution  or  a 
normal  (Gaussian)  distribution. 

PSW  —  Abbreviation  for  Processor  Status 
Word.  A  special-purpose  CPU  register 
that  contains  the  status  of  the  most  re¬ 


cent  instruction  execution  result,  trap 
bit,  and  interrupt  priority  (some  sys¬ 
tems). 

PTS  (Program  Test  System)  —  A  specific 
system  that  automatically  checks  out 
programs,  producing  diagnostic  infor¬ 
mation  where  necessary  to  aid  in  pro¬ 
duction  run  organization, 
pull  (from  stack)  —  The  process  of  fetch¬ 
ing  the  element  or  data  item  which  is 
currently  on  the  top  of  the  stack, 
pulse  —  1 .  A  pulse  developed  at  a  particu¬ 
lar  instant  in  time  relative  to  a  specific 
reference  pulse,  which  may  be  a  major 
or  minor  cycle  pulse,  and  one  which  is 
often  used  to  mark,  clock,  or  control  a 
particular  binary  digit  position  in  a  com¬ 
puter  word.  2.  One  of  a  group  of  pulses 
which  are  used  to  define  particular  digit 
periods  within  a  word  period, 
pulse  amplitude  —  Maximum  instanta¬ 
neous  value  of  a  pulse, 
pulse,  deck  —  A  pulse  positioned  next  to 
recorded  characters  on  tapes,  drums, 
disks,  etc.,  to  control  the  timing  of  read 
circuits,  count  characters,  or  develop 
and  perform  related  type  functions 
which  a  clock  pulse  woula  perform, 
pulse  code  —  1 .  A  code  in  which  sets  of 
pulses  have  been  assigned  particular 
meanings.  2.  The  binary  representa¬ 
tions  of  characters. 

pulse,  commutator  —  A  pulse  developed  at 
a  particular  instant  in  time  relative  to  a 
specific  reference  pulse,  which  may  be  a 
major  or  minor  cycle  pulse,  ana  one 
which  is  often  used  to  mark,  clock,  or 
control  a  particular  binary  digit  position 
in  a  computer  word. 

pulse  decay  time  —  That  specific  time 
which  is  required  for  the  trailing  edge  of 
a  pulse  to  decline  and  which  is  mea¬ 
sured  as  the  time  required  to  drop  from 
90%  of  full  amplitude  to  10%.  (lUustra- 
tion,  page  430.) 

pulse,  digit  —  A  particular  drive  pulse  cor¬ 
responding  to  one  digit  position  in 
some  or  all  the  words  in  a  storage  unit. 
In  some  techniques  it  may  always  be  an 
inhibit  pulse  or  always  an  enable  pulse 
which  are  more  acceptable  names  for 
the  general  term. 

pulse-double  recording  —  A  specific 
method  for  magnetic  recording  of  bits 
in  which  each  storage  cell  comprises  two 
regions  magnetized  in  opposite  senses 
with  unmagnetized  regions  on  each 
side. 
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Pulse  decay  time. 

pulso  duration  —  See  pulse  length. 

pulso  (oloctric)  —  A  momentary  and  sig¬ 
nificant  rise  or  fall  in  voltage  level.  A 
pulse  provides  the  primary  means  for 
the  transmission  of  data  into  a  com¬ 
puter.  The  presence  or  absence  of  a 
pulse  during  a  particular  time  period  is 
interpreted  as  binary  information. 

pulso,  omittor  —  Relating  to  a  punched 
card  machine,  one  of  the  group  of 
pulses  that  is  used  to  define  a  particular 
row  within  the  columns  of  a  card. 

pulso,  onoblo  —  A  digit  pulse  which  aids 
the  write  pulse,  so  when  they  are  to¬ 
gether  they  are  strong  enough  to  switch 
tne  magnetic  cell. 

pulso,  full  drivo  —  See  pulse,  full  read. 

pulso,  full  road  —  In  coincident-current 
selection,  the  resultant  of  the  partial 
drive  pulses  which,  when  applied  to¬ 
gether,  cause  the  selection  of,  for  exam¬ 
ple,  full  read  pulse,  or  full  write  pulse. 

pulso,  gato  —  A  pulse  that  enables  a  gate 
circuit  to  pass  a  signal;  usually,  the  gate 
pulse  is  of  longer  duration  than  the  sig¬ 
nal,  to  make  sure  that  a  coincidence  in 
time  occurs. 

pulsor  inhibit —  A  specific  pulse  which  pre¬ 
vents  an  action  which  might  otherwise 
occur  if  such  a  pulse  were  not  present, 
i.e.,  close  a  gate,  prevent  reading,  etc. 

pulso  longth  —  Nominal  duration  of  a 
standard  pulse  which  is  the  time  interval 
between  the  half  amplitude  points  of  the 
rise  and  decay  points  of  the  curve.  For 
pulses  of  other  shapes,  the  points  on  the 
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curve  must  be  stated.  Time  interval  be¬ 
tween  the  points  on  the  leading  and 
trailing  edges  at  which  the  instanta¬ 
neous  value  bears  a  specified  relation  to 
the  pulse  amplitude.  Note:  Frequently 
the  specified  relation  is  taken  as  50%. 
pulso,  marking  (tolotypowritor)  —  A  mark¬ 
ing  pulse  or  “mark”  is  the  signal  pulse 
which,  in  dc  neutral  operation,  corre¬ 
sponds  to  a  “circuit  closed”  or  “current 
on”  condition, 
pulso,  P  —  See  pulse. 

pulso,  partial  drivo  —  Same  as  pulse,  par¬ 
tial  write. 

pulso,  partial  soloct  input  —  Same  as  pulse, 

partial  write. 

pulso,  partial  writo  —  In  coincident-cur¬ 
rent  magnetic-core  storage  devices,  one 
of  two  or  more  pulses  that  are  required 
to  effect  the  selection  or  the  switching  of 
a  core,  when  entering  or  storing  data, 
pulso,  position  —  See  pulse, 
pulso,  post-writo  disturb  —  In  a  coinci¬ 
dent-current  magnetic-core  storage  de¬ 
vice,  a  pulse  applied  after  a  write  pulse 
to  put  all  cores  in  the  disturbed  state,  as 
contrasted  with  pulse,  preread  disturb, 
pulso,  proroad  disturb  —  In  a  coincident- 
current  magnetic  core  storage  device,  a 
pulse  applied  before  a  read  pulse  to  en¬ 
sure  that  the  core  about  to  be  read  is  in 
the  disturbed  state,  as  contrasted  with 
pulse,  post-write  disturb, 
pulso  rato  —  The  time  interval  of  periodic 
pulses  which  are  integrated  with  the 
control  of  the  computer  or  the  entire 
system. 


pylte,  read 


punched  tape 


pulse,  read  —  In  coincident-current  core 
storage  devices,  a  specific  pulse  or  the 
sum  of  several  pulses  (simultaneous) 
which  are  capable  of  switching  a  core,  or 
producing  a  change  in  its  residual  flux 
density  so  as  to  produce  an  output  sig¬ 
nal  on  the  read  winding  provided  for 
this  purpose. 

pulse  regeneration  —  A  pulse  regenera¬ 
tion  is  the  process  of  restoring  a  series 
of  pulses  to  the  original  timing,  form, 
ana  relative  magnitude. 

pulse  repetition  rote  —  The  number  of 
electric  pulses  per  unit  of  time  ex¬ 
perienced  by  a  point  in  a  computer;  usu¬ 
ally  the  maximum,  normal  or  standard 
pulse  rate. 

pulse,  reset  —  A  pulse  designed  and  used 
to  position  a  binary  storage  cell,  i.e.,  a 
flip-flop,  or  a  magnetic  core,  back  to  its 
original  reset  state. 


PULSE 
RISE  TIME 


Pulse  rise  time. 

pulse  rise  time  —  That  specific  time  which 
is  required  for  the  leading  edge  of  a 
pulse  to  rise,  i.e.,  for  the  amplitude  to 
reach  a  specified  value,  such  time  being 
measured  as  the  time  required  to  rise 
from  10%  to  90%  of  full  amplitude. 

pulse,  set  —  A  pulse  designed  and  used  to 
position  a  binary  storage  address,  i.e.,  a 
flip-flop  or  magnetic  core,  into  a  spe¬ 
cified  state  or  original  condition  or 
state. 

pulse  shaping  —  Same  as  pulse  regenera¬ 
tion. 

pulse,  shift  —  A  pulse  which  causes  the 
characters  in  a  register  to  shift. 


pulse,  spacing  (teletypewriter)  —  A  spac¬ 
ing  pulse  or  “space”  is  the  signal  pulse 
which,  in  dc  neutral  operation,  corre¬ 
sponds  to  a  “circuit  open”  or  “no  cur¬ 
rent”  condition. 

pulse,  sprocket  —  1 .  A  pulse  generated  by 
a  magnetized  spot  which  accompanies 
every  character  recorded  on  magnetic 
tape.  This  pulse  is  used  during  read  op¬ 
erations  to  regulate  the  timing  of  the 
read  circuits  and  also  to  provide  a  count 
on  the  number  of  characters  read  from 
tape.  2.  A  pulse  generated  by  the 
sprocket  or  driving  hole  in  paper  tape 
which  serves  as  the  timing  pulse  for 
reading  or  punching  the  paper  tape. 

pulso  standardization  —  Same  as  pulse  re¬ 
generation. 

pulses,  transmission  —  Electrical  impulses 
which  can  be  transmitted  and  received 
through  communication  lines.  Trans¬ 
mission  pulses  may  be  either  voice  or 
data  communications  in  nature.  In  the 
latter  case,  computer  interface  equip¬ 
ment  converts  incoming  pulses  into  tne 
proper  binary  code  and  delivers  the 
data  to  storage. 

pulse  string  —  A  particular  group  of 
pulses  which  happen  in  time  sequence 
at  a  point  in  a  circuit,  i.e.,  an  amplitude 
vs  time  plot  of  the  pulses  appears  as 
though  tne  pulse  group  occurs  in  space 
sequence  or  along  a  line,  thus  the  terms 
pulse  string  or  pulse  train. 

pulse,  teletypewrite  marking  —  A  unique 
signal  pulse  which  corresponds  to  a  cir¬ 
cuit-closed  or  a  current-on  state,  in  dc 
or  neutral  operation. 

pulse,  timing  —  See  pulse,  clock. 

pulse  width  —  See  pulse  length. 

pulse,  write  —  That  drive  pulse  (or  the 
sum  of  several  simultaneous  drive 
pulses)  which  under  suitable  conditions 
can  write  into  a  magnetic  cell  or  set  a 
cell,  i.e.,  usually  to  a  one  condition. 

punch  card  —  A  heavy  stiff  paper  of  con¬ 
stant  size  and  shape,  suitable  for  punch¬ 
ing  in  a  pattern  tnat  has  meaning,  and 
for  being  handled  mechanically.  The 
punched  holes  are  sensed  electrically  by 
wire  brushes,  mechanically  by  metal 
fingers,  or  photoelectrically  by  photo¬ 
cells.  (Related  to  80  column  card  and 
90-column  card.) 

punched  tapa  —  Tape,  usually  paper, 
upon  which  data  may  be  stored  in  the 
form  of  punched  holes.  Hole  locations 
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are  arranged  in  columns  across  the 
width  of  the  tape.  There  are  usually  5  to 
8  positions  (channels)  per  column,  with 
data  represented  by  a  binary-coded  al¬ 
phanumerical  decimal  system.  All  holes 
in  a  column  are  sensed  simultaneously 
in  a  manner  similar  to  that  for  punched 
cards.  Mylar  and  other  plastic  tapes  are 
used  instead  of  paper  tapes  for  more 
permanent  purposes  and  when  such 
tapes  are  frequently  used  and  reused. 

punched  tap*  machina^ — Any  tape  punch 
that  automatically  converts  coded  elec¬ 
trical  signals  into  perforations  in  tape. 

punch-fap«  coda  —  A  code  used  to  repre¬ 
sent  data  on  punch  tape. 

punctuation  bits  —  The  use  of  a  variable- 
length  data  format  requires  that  there 
be  a  method  of  indicating  the  actual 
length  of  a  unit  of  information.  This  re¬ 
quirement  is  fulfilled  by  two  punctua¬ 
tion  bits  associated  with  each  memory 
location.  These  bits  can  constitute  a 
word  mark,  used  to  define  the  length  of 
a  field;  an  item  mark,  used  to  define  the 
length  of  an  item;  or  a  record  mark, 
used  to  define  the  length  of  a  record.  In 
addition  to  defining  the  lengths  of  data 
fields,  word  marks  are  also  used  to 
define  the  lengths  of  instructions  in 
memory. 

purification,  data  —  The  reduction  of  the 
number  of  errors  as  much  as  possible 
prior  to  using  data  in  an  automatic  data- 
processing  system. 

push — ^The  process  of  placing  informa¬ 
tion  on  the  top  of  a  stack  and  then  pre- 
parinjg  to  be  aole  to  place  the  next  piece 
of  intormation  on  tne  stack.  This  pro¬ 
cess  generally  involves  changing  the 
value  of  a  stack  pointer  register  so  that 
it  points  to  the  next  address  where  data 
may  be  stored. 

push-button  switching  —  A  switching  sys¬ 
tem  in  a  reperforator  that  permits  the 
selection  of  the  outgoing  channel  by  an 
operator. 

push-down  — A  last-in,  first-out  method 
of  queuing  in  which  the  last  item  at- 


putaway 

tached  to  the  queue  is  the  first  to  be 
withdrawn. 

push-down  list  —  A  list  of  items  where  the 
last  item  entered  is  the  first  item  of  the 
list,  and  the  relative  position  of  the 
other  items  is  pushed  back  one. 

push-down  nostIng  —  As  data  is  trans¬ 
ferred  into  storage,  each  word  in  turn 
enters  the  top  register  and  is  then 
“pushed  down  ’  the  column  from  regis¬ 
ter  to  register  to  make  room  for  the  sub¬ 
sequent  words  as  they  are  assigned. 
When  a  word  is  transferred  out  of  the 
storage,  again  only  from  the  lop  regis¬ 
ter,  other  data  in  the  storage  moves 
back  up  the  column  from  register  to  reg¬ 
ister  to  fill  the  space  left  empty.  This  is 
accomplished  either  through  programs 
or  the  equipment  itself. 

puih-down  quaua  —  A  last-in,  first-out 
(LIFO)  method  of  queuing  in  which  the 
last  item  attached  to  the  queue  is  the 
first  to  be  withdrawn. 

push-down  stack  —  A  type  of  dedicated 
consecutive  temporary  storage  using 
the  registers  of  the  computer.  It  is 
sometimes  part  of  the  system  memory 
and  is  structured  so  that  the  data  items 
retrieved  are  the  most  recent  items 
stored  in  the  stack,  e.g.,  a  LIFO  (last-in, 
first-out)  arrangement. 

push-down  storago  —  See  storage,  push¬ 
down. 

push  (from  stock) —  The  process  of  add¬ 
ing  onto  a  stack  an  element  or  data  item 
which  forms  the  new  top  of  the  slack. 

push-to-typo  — k  teletypewriter  oper¬ 
ation  in  one  direction  at  a  time  by  using 
a  switch  depressed  during  transmission. 

push-up  list  —  A  list  of  items  where  the 
first  item  is  entered  at  the  end  of  the  list, 
and  the  other  items  maintain  their  same 
relative  positions  in  the  list. 

push-up  storogo  —  See  storage,  push-up. 

putaway  —  Refers  to  a  memory  location 
in  which  the  processor  will  store  specific 
information. 
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Q  —  A  register  used  as  an  accumulator  ex¬ 
tension,  necessary  for  efficient  multiply- 
divide  programming. 

Q  addmt  —  A  source  location  in  internal 
storage  in  some  types  of  equipment 
from  which  data  is  transferredT, 

QAM  —  Abbreviation  for  Quadrature 
Amplitude  Modulation.  A  high-speed 
modem  modulation  technique  employ¬ 
ing  both  differential  phase  modulation 
and  amplitude  modulation. 

QTAM  —  Abbreviation  for  Queued  Tele¬ 
communications  Access  Method.  An  ac¬ 
cess  method  that  provides  the  capabili¬ 
ties  of  BTAM  plus  the  capability  of 
queued  messages  on  direct-access  stor¬ 
age  devices.  It  may  be  employed  for 
data  collection,  message  switching,  and 
many  other  teleprocessing  uses. 

Q  —  A  comparison  test  of  two  or 
more  units  of  quantitative  data  for  their 
equality  or  nonequality, 
quad  —  An  assembly  of  four  separately  in¬ 
sulated  conductors,  twisted  together  in 
such  a  manner  as  to  provide  two  pairs, 
quad  but  frantcaivar  —  A  component  that 
consists  of  four  separate  receiver-trans¬ 
mitter  combinations,  designed  for  use 
with  a  bidirectional  bus  system  such  as 
a  data  bus. 

quadratic  pr^ramming  —  Maximization, 
subject  to  linear  constraints,  of  an  ob¬ 
jective  function  that  is  a  quadratic  func¬ 
tion.  This  is  one  of  the  few  convex  pro¬ 
gramming  problems,  aside  from  linear 
programming,  that  have  solution  al- 
onthms  that  terminate  in  a  finite  num- 
er  of  steps, 
quadratura  —  Quadrature  expresses  the 
phase  relationship  between  two  peri¬ 
odic  Quantities  of  the  same  period  when 
the  pnase  difference  between  them  is 
one  fourth  of  a  period, 
quadripunfal  —  Pertaining  to  four  punch¬ 
es,  specifically  having  four  random 
punches  on  a  punch  card.  This  term  is 
used  in  determinative  documentation, 
quadruplax  sysfam  —  A  system  of  Morse 
telegraphv  arranged  for  the  simulta¬ 
neous  independent  transmission  of  two 


messages  in  each  direction  over  a  single 
circuit. 

qualification  —  In  COBOL,  the  technique 
of  making  a  name  unique  by  adding  IN 
or  OF  and  another  name,  according  to 
defined  rules  and  procedures, 
qualifior  —  A  name  used  to  qualify  an¬ 
other  name  with  an  action  similar  to  an 
adjective  in  English  grammar,  i.e.,  to 
give  additional  information  about  a 
name  or  to  distinguish  the  named  thing 
from  other  things  having  the  same 
name. 

quality  control  —  That  process  whereby 
systematic  and  regular  review  of  the 
timeliness,  accuracy,  completeness,  etc., 
of  data  entry  is  accomplished, 
quantification  —  An  act  of  quantifying  or 
giving  numerical  value  to  the  measure¬ 
ment  of  an  item,  i.e.,  to  attempt  to  give 
discrete  values  to  human  characteristics 
using  statistical  terms,  numerical  indica¬ 
tors,  or  weights. 

quantity  —  1 .  A  constant,  variable,  func¬ 
tion  name,  or  expression.  2.  A  positive 
or  negative  real  number  in  the  mathe¬ 
matical  sense.  The  term  quantity  is  pre¬ 
ferred  to  the  term  number  in  referring 
to  numerical  data;  the  term  number  is 
used  in  the  sense  of  natural  number  and 
reserved  for  “  the  number  of  digits,”  the 
“number  of  operations,”  etc. 
quantity,  doublo-procition  —  A  quantity 
having  twice  as  many  digits  as  are  nor¬ 
mally  in  a  specific  computer, 
quantity,  scalar  —  See  scalar,  quantity, 
quantity,  variablo  —  A  quantity  that  may 
assume  a  succession  of  values, 
quantity,  voctor  —  A  quantity  which  has 
both  magnitude  and  direction,  such  as 
field  intensity,  velocity,  etc.,  as  con¬ 
trasted  with  scalar  quantities, 
quantization  —  The  subdivision  of  the 
range  of  values  of  a  variable  into  a  finite 
number  of  nonoverlapping  subranges, 
quantization  distortion  —  In  communica¬ 
tion,  quantization  is  a  process  in  which 
the  range  of  values  of  a  wave  is  divided 
into  a  unite  number  of  smaller  sub¬ 
ranges,  each  of  which  is  represented  by 
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quantiitt 

an  assigned  (or  quantized)  value  within 
modifying  various  forms  of  modulation; 
for  example,  quantized  pulse-amplitude 
modulation. 

qucintiz*  —  To  subdivide  the  range  of  val¬ 
ues  of  a  variable  into  a  finite  number  of 
nonoverlapping  subranges  or  intervals, 
each  of  wnich  is  represented  by  an  as¬ 
signed  value  within  the  subrange;  e.g., 
to  represent  a  person’s  age  as  a  number 
of  wnole  years. 

quantizer  —  A  device  that  converts  an  ana¬ 
log  measurement  into  digital  form. 

quantum  —  One  of  the  ranges  or  discrete 
values  resulting  from  quantization. 

quantum,  timesharing  —  A  unit  of  process¬ 
ing  time  in  a  time-sharing  system  that 
may  be  allocated  for  operating  a  pro¬ 
gram  during  its  turn  in  the  computer. 
More  quanta  may  be  allocated  to  high¬ 
er-priority  programs  than  to  lower-pri¬ 
ority  programs. 

quasi-instructien  —  See  pseudoinstruction. 

queries,  time  sharing  —  Many  organiza¬ 
tions  have  problems  requiring  retrieval 
from  data  or  document  libraries.  Re¬ 
mote  terminals  are  being  used  to 
browse  through  the  data  file  searching 
for  material  fulfilling  the  requirements. 

query  —  A  specific  request  for  data,  in¬ 
structions,  charactenstics  of  states  of 
switches,  position  in  a  queue,  etc.,  while 
the  equipment  is  computing  or  process¬ 
ing. 

query  languages  —  A  class  of  English-like 
languages  that  allows  nonprogrammers 
.  to  inquire  about  the  contents  of  a  data 
base  and  receive  fast  responses.  Al¬ 
though  the  ability  to  specify  the  con¬ 
tents  of  the  output  is  usually  powerful 
and  flexible,  formatting  and  arithmetic 
abilities  are  usually  limited.  More  so¬ 
phisticated  reports  are  better  developed 
with  a  report  writer. 

quary  station  —  A  specific  unit  of  equip¬ 
ment  which  introduces  requests  or 
queries  for  data,  stales  of  processing, 
information,  etc.,  while  the  equipment 
is  computing  or  processing  or  com¬ 
municating. 

quastien,  ancodod  —  A  question  set  up 
and  encoded  in  a  form  appropriate  for 
operating,  programming,  or  condition¬ 
ing  a  searcning  device. 

quoua  —  A  line  or  group  of  items  waiting 
for  the  attention  of  the  processor — usu¬ 
ally  in  core  and  chained  together  by  ad¬ 
dress  words. 


queue,  output 

queue,  automatic  —  An  arrangement  in 
which  a  specific  series  of  interconnected 
registers  are  designed  to  implement  ei¬ 
ther  a  LIFO  (last  in,  first  out)  queue  or 
a  FIFO  (first  in,  first  out)  queue  without 
program  manipulation.  For  a  FIFO 
queue,  new  entries  to  the  queue  are 
placed  in  the  last  position  and  automati¬ 
cally  jump  forward  to  the  last  unoc¬ 
cupied  position,  while  removal  of  the 
front  entry  results  in  all  entries  auto¬ 
matically  moving  forward  one  position. 
Also  called  push-down  storage  and 
push-up  storage. 

queuad  access  method  —  Any  access 
method  that  automatically  synchronizes 
the  transfer  of  data  between  the  pro¬ 
gram  using  the  access  method  ana  in¬ 
put/output  devices,  thereby  eliminating 
delays  for  input/output  operations. 
(The  primary  macroinstructions  used 
are  GET  and  PUT.) 

queue  discipline  —  The  methods  selected 
to  determine  order  of  service  in  a 
ueue,  i.e.,  LIFO  (last  in,  first  out), 
IFO  (first  in,  first  out),  etc. 

queued  sequential  access  method  — 

A  version  of  the  basic  sequential  access 
method  (BSAM).  When  this  method  is 
used,  a  queue  is  formed  of  input  data 
blocks  that  are  awaiting  processing  or 
output  data  blocks  that  nave  been  proc¬ 
essed  and  are  awaiting  transfer  to  auxil¬ 
iary  storage  or  to  an  output  device.  Ab¬ 
breviated  QSAM. 

quouod  tolocommunications  occoss  mothod 

—  A  method  used  to  transfer  data  be¬ 
tween  main  storage  and  remote  termi¬ 
nals.  Application  programs  use  GET 
and  PUT  macroinstructions  to  request 
the  transfer  of  data,  which  is  performed 
by  a  message  control  program.  The 
message  control  program  synchronizes 
the  transfer,  thus  eliminating  delays  for 
input/output  operations.  Abbreviated 
QTAM. 

quoua,  input  work  —  See  work  queue, 
input. 

quouo,  multipriarity  —  See  multipriority. 

quouo,  now  input  —  A  group  or  a  queue  of 
new  messages  waiting  for  processing. 
The  main  scheduling  routine  will  scan 
them  along  with  other  queues  and  order 
them  into  processing  in  order. 

quouo,  output  —  Messages  that  are  in  line 
or  queued  which  have  been  produced 
by  the  system  and  are  waiting  to  be 
scheduled  for  transmission. 
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qu«u«,  output  work 

quouo,  output  work  —  See  work  queue, 
output. 

quouo,  push-down  —  A  (irst-out  method  of 
queuing  in  which  the  last  item  attached 
to  the  queue  is  the  first  to  be  withdrawn. 

quouos,  diroct-occoss  —  A  group  of  qu¬ 
eues,  or,  more  specificmly,  message- 
segment  chains  of  queues,  residing  on  a 
direct-access  storage  device.  The  group 
can  include  destination  and  process  qu¬ 
eues. 

quouo,  soquontiol  ^  The  first-in  first-out 
method  of  queuing  items  waiting  for  the 
processor. 

quouo,  task  —  Queues  (lines  in  waiting) 
that  contain  control  information  for  ^1 
tasks  in  a  system  at  a  given  time. 

quoua,  work-in-procass  —  Items  that  have 
had  some  processing  and  are  queued  by 
and  for  the  computer  to  complete  the 
needed  processing. 

quauinq  —  A  study  of  the  patterns  in¬ 
volved  and  the  time  required  for  dis¬ 
crete  units  to  move  through  channels, 
e.g.,  the  elapsed  time  for  auto  traffic  at 
a  toll  booth  or  employees  in  a  cafeteria 
line. 

quauing  onolysis  —  The  study  of  the  na¬ 
ture  and  time  concerning  the  discrete 
units  necessary  to  move  through  chan¬ 
nels,  e.g.,  the  time  and  length  of  queue 
at  service  centers  of  grocery  che«-out 
stands,  harbors,  airports,  etc.  Queuing 
analysis  is  employed  to  determine 
lengths  of  lines  and  order,  time,  and  dis- 
cipune  of  service. 

quauing  list  — A  list  frequently  used  for 
scheduling  actions  in  real  time  on  a 
time-prionty  basis.  Appends  are  made 
following  the  ending  item.  The  begin¬ 
ning  item  is  always  uie  removed  item. 

quauing,  massaga  —  Controls  the  order  in 
which  messages  are  stored,  processed, 
and  transmitted. 

quauing  thoory  — A  form  of  probability 
theory  useful  in  studying  delays  or  line¬ 
ups  at  servicing  points. 

quouing-Miaary  praMomt  —  When  a  flow 
of  goods  (or  customers)  is  bottlenecked 
at  a  particular  servicing  point,  losses  ac¬ 
cumulate  in  the  form  of  lost  business, 
idle  equipment,  and  unused  labor.  Mini¬ 
mizing  such  costs  involved  in  waiting 


lines,  or  queues,  is  the  object  of  queuing 
theory,  an  OR  (operations  research) 
technique  for  the  most  efficient  han¬ 
dling  of  a  line  at  a  particular  point  of 
service. 

quauing  tima  —  Time  spent  waiting  to 
send  or  receive  a  message  because  of 
contention  on  the  line. 

quibinory  coda  —  A  binary-coded  decimal 
code  for  representing  aecimal  numbers 
in  which  each  decimal  digit  is  repre¬ 
sented  by  seven  binary  digits  that  are 
coefficients  of  8,  6,  4,  2,  0,  1,  0,  respec¬ 
tively. 

qulck-occats  ftoroga  —  Same  as  storage, 
high-speed. 

quiascant  —  At  rest.  Specifically,  the  con¬ 
dition  of  a  circuit  wnen  no  input  signal 
is  being  applied  or  of  a  system  waiting  to 
be  operated. 

quiascant  carriar  falaphony  —  That  form 
of  carrier  telephony  in  which  the  carrier 
is  suppressed  whenever  there  are  no 
modulating  signals  to  be  transmitted. 

quiascing  —  The  stopping  of  a  multipro- 
grammed  system  by  means  of  the  rejec¬ 
tion  of  new  jobs. 

QUIP  —  A  64-lead  integrated-circuit  pack¬ 
age  developed  jointly  by  Intel  and  the 
3m  Co.  It  has  two  rows  of  pins  instead 
of  one  along  each  longitudinal  edge,  so 
that  the  64  pins  are  contained  in  1% 
inches  of  length.  This  size  enhances 
strength  and  rigidity,  and  the  conse¬ 
quent  shortening  of  the  internal  metal- 
ized  conductors  results  in  low 
pin-to-pin  capacitance,  lead  resistance, 
and  inductance.  A  QUIP  can  be  disman¬ 
tled  with  a  small  screwdriver,  and  a  spe¬ 
cial  set  of  probe  contacts  along  the  top 
of  the  unit  allows  access  for  measure¬ 
ments  while  the  QUIP  is  operating  in  its 
socket. 

quafod  string  —  In  assembler  program¬ 
ming,  a  character  string  endosed  by 
apostrophes  that  is  usecTin  a  macroin¬ 
struction  operand  to  represent  a  value 
that  can  include  blanks.  The  enclosed 
apostrophies  are  part  of  the  value  repre¬ 
sented. 

qwarty  —  Refers  to  the  typical  typewriter 
keyboard  which  starts  with  these  six  let¬ 
ters,  left-to-right,  in  the  top  row  below 
the  numerals. 
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radial  trantfar  —  A  procedure  or  process 
for  transferring  aata  between  periph¬ 
eral  equipment  and  the  internal  mem¬ 
ory  of  the  machine, 
radix  —  See  number  base, 
radix  complamant  —  Same  as  complement, 
radix  complamant,  diminishad  —  Same  as 
complement,  radix-minus-one. 
radix-minut-1  complamant  —  A  comple¬ 
ment  on  N- 1  is  obtained  by  subtracting 
each  digit  of  the  given  quantity  from 
N-1  (where  N  =  radix);  e.g.,  the  ones 
complement  of  binary  liofo  is  00101; 
the  nines  complement  of  decimal  456  is 
543. 

radix  mixad  —  Relates  to  a  numeration 
system  that  uses  more  than  one  radix, 
such  as  the  bioprimary  system, 
radix  notation  —  See  notation  base, 
radix  numbar  —  See  number  base, 
radix  point  —  The  dot  that  marks  the  sep¬ 
aration  between  the  integral  and  frac¬ 
tional  parts  of  a  number.  In  the  decimal 
number  system,  the  decimal  point;  in 
the  binary  number  system,  the  binary 
point. 

radix  scola  —  Same  as  notation  base, 
roll  logic,  doublo  —  See  logic,  double  rail. 
Rajchmon  soloction  twitch  —  Same  as  stor¬ 
age,  core  rope. 

RAM  —  Acronym  for  Random  Access 
Memory.  This  type  of  memory  is  ran¬ 
dom  because  it  provides  access  to  any 
storage  location  point  in  the  memory 
immediately  by  means  of  vertical  and 
horizontal  coordinates.  Information 
may  be  “written”  in  or  “read”  out  in  the 
same  very  fast  procedure. 

RAM  dump  —  To  copy  the  contents  of  all 
or  a  part  of  a  storage,  usually  from  an 
internal  storage,  sucn  as  a  RAM,  into  an 
external  storage,  such  as  a  printout.  The 
process  of  copying,  and  also  the  data 
resulting.  The  dump  does  not  eliminate 
the  data  stored.  A  snapshot  dump  is  the 
copying  of  the  contents  stored  in  mem¬ 
ory  at  one  address  into  a  display. 

RAM  loadar  —  A  program  to  read  a  pro¬ 
gram  from  an  input  device,  and  usually 
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into  some  type  of  random  access  mem¬ 
ory  (RAM). 


Courtesy  Cromemco,  Inc. 

RAM. 

RAM  mail  box  —  A  mail  box  is  often  re¬ 
ferred  to  as  a  set  of  locations  in  a  com¬ 
mon  RAM  storage  area,  an  area  re¬ 
served  for  data  addressed  to  specific 
peripheral  devices  as  well  as  other  mi¬ 
croprocessors  in  the  immediate  envi¬ 
ronment.  Such  an  arrangement  enables 
the  coordinator  CPU  and  the  supple¬ 
mentary  microprocessors  to  transfer 
data  among  themselves  in  an  orderly 
fashion  with  minimal  hardware. 

RAM  mamory  axpantion  —  Expansion  of 
RAM  in  8K  byte  increments  up  to  totals 
of  64K  bytes  and  more  to  permit  tailor¬ 
ing  memory  sizes  to  exact  application 
requirements. 


RAM  print-on-Qlarm 


random-occeti  software 


RAM  print-on-alarm  —  A  data  system  con¬ 
dition  in  which  continuous  scanning  of 
data  channels  takes  place,  but  output  of 
data  is  initialed  only  when  an  alarm  con¬ 
dition  as  interpreted  by  the  CPU  in  a 
RAM  is  encountered. 

RAM  refresh  cycle  (dynamic) — ^  Memory 
is  extended  without  a  decrease  in  per¬ 
formance  by  taking  advantage  of  a  cnar- 
acteristic  of  dynamic  MOS  RAMs. 
These  memories  require  a  small 
amount  of  inactive  time  oetween  opera¬ 
tions  (or  clocks).  This  time  is  sufficient 
to  allow  address  translation  and  its  as¬ 
sociated  delay  to  take  place  without  sys¬ 
tem  performance  loss  when  the  memory 
is  equipped  with  a  dynamic  mapping 
system.  Refreshing  of  the  entire  physi¬ 
cal  address  space  is  accomplished  by  the 
refresh  timer,  control  circuitry,  and 
memory  modules. 

RAM  refresh  operation  —  All  dynamic 
MOS  random  access  memories  require 
a  periodic  refresh  operation  to  ensure 
that  stored  data  is  retained.  A  refresh 
operation  consists  of  a  specified  number 
of  write  cycles  (some  memories  require 
a  read  cycle)  on  the  least  significant  ad¬ 
dress  bits  of  the  memory  within  a  given 
period  of  time.  The  number  of  write  or 
read  cycles  will  vary  depending  on  the 
memory  circuit. 

RAM  taxf  oditor  —  The  RAM  resident 
character-oriented  text  editor  contains 
search,  substitute,  insert  and  delete 
commands  which  facilitate  rapid  pro¬ 
gram  alteration. 

random  accost  —  1 .  Pertaining  to  the  pro¬ 
cess  of  obtaining  data  from,  or  placing 
data  into,  storage  when  there  is  no  se¬ 
quential  relation  governing  the  access 
time  to  successive  storage  locations.  2. 
A  quality  of  memory  device  that  allows 
data  to  be  written  in,  or  read  from,  the 
memory  through  direct  locating  father 
than  locating  through  reference  to 
other  data  in  the  memory.  No  search  is 
required;  the  machine  can  proceed  di¬ 
rectly  to  the  desired  memory  location. 

random-accass  input/autput  —  This  is  an 
i/o  control  capability  that  permits  effi¬ 
cient  random  processing  of  records 
stored  on  a  direct-access  device.  Ran¬ 
dom-access  i/o  efficiency  is  achieved  by 
the  system  in  two  ways:  (1)  Seeks  are 
issued  in  an  order  that  minimizes  the 
average  seek  time,  rather  than  in  the 
order  in  which  they  were  requested.  (2) 
Seeks  are  overlapped  with  other  proc¬ 


essing.  Because  records  must  some¬ 
times  be  processed  sequentially  (for 
example,  when  a  report  is  being  writ¬ 
ten),  the  ability  to  call  for  records  se¬ 
quentially  is  also  available, 
random-accass  i/o  routinos  —  Direct,  se¬ 
rial,  and  random  processing  of  drum 
and  disk  files  are  provided  by  these  rou¬ 
tines.  Macroinstructions  are  available  to 
direct  the  performance  of  the  input- 
/output  functions. 

random-occoss  momory  —  See  memory, 
random-access. 

random-occoss  momory  (RAM)  (Bank) 

—  Provides  storage  of  on-line  account 
records  containing  all  information — ac¬ 
count  balance,  available  balance,  un¬ 
posted  dividends  and  previous  no-book 
transactions,  account  holds,  etc. — 
required  for  complete  processing  of 
transactions  and  inquiries,  as  well  as  for 
updating  of  passbooks, 
random  accoss  momory  sysfom,  bipolar 
—  A  unit  designed  to  meet  the  needs  of 
control  memory,  disk  controllers, 
scratch  pad  and  signal  processing  ap¬ 
plications.  The  unit  provides  fast  access 
and  cycle  times  in  a  TTL  compatible 
memory  system.  Utilizing  bipolar  tech¬ 
nology  and  solid-state  integrated  cir¬ 
cuitry,  the  memory  provides  high 
reliability  and  performance  at  low  costs. 
Some  memory  systems  feature  a  basic 
size  of  1024  words  by  10  bits  per  mem¬ 
ory  card.  They  can  be  expanded  to  any 
word  or  bit  length  by  the  use  of  addi¬ 
tional  memory  cards.  Each  system  in¬ 
cludes  all  address  and  data  registers, 
random  accost,  movablo  —  Describes  a 
feature  of  a  storage  device  like  disk 
packs,  tape  strips,  or  card  strips  which 
can  be  physically  removed  and  replaced 
by  another,  thereby  allowing  for  a 
tneoretically  unlimited  storage  capacity, 
random-accoss  procotsIng  (control  filo) 
—  Application  records  stored  in  the  on¬ 
line  central  file  may  be  updated  quickly 
because  transactions  may  be  processed 
as  soon  as  they  arrive  at  tne  bank’s  proc¬ 
essing  center,  in  any  sequence  or  mix  of 
transaction  types. 

random-accoss  programming  —  Program¬ 
ming  without  regard  to  the  time  re¬ 
quired  for  access  to  the  storage 
positions  called  for  in  the  program. 
(Contrasted  with  minimum-access  pro¬ 
gramming.) 

random-accoss  softwaro  —  A  comprehen¬ 
sive  array  of  programming  and  operat- 
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ing  aids  that  includes  a  loader/monitor, 
a  program  for  updating  program  files,  a 
special  sort,  input/output  routines,  and 
utility  routines. 

rondom-occott  sorts  —  Separate  programs 
are  furnished  by  manufacturers  to  sort 
data  stored  on  random-access  disks  and 
drums.  These  programs  strip  off  the 
item  keys  of  data  stored  on  a  random- 
access  device,  sort  the  keys,  and  then 
store  on  the  disk  or  drum  a  table  con¬ 
taining  the  keys  and  the  addresses  of  the 
corresponding  file  items.  Items  may  be 
brought  in  from  the  disk  or  drum  in  the 
order  of  the  sorted  keys  by  using  mac¬ 
roinstructions. 

rondem-accMt  tforag*  —  1 .  A  storage  me¬ 
dium  in  which  the  time  required  to  ob¬ 
tain  information  is  statistically 
independent  of  the  location  of  the  infor¬ 
mation  most  recently  obtained.  2.  A 
type  of  storage  in  which  access  can  be 
made  directly  to  any  storage  regardless 
of  its  position,  either  absolute  or  rela¬ 
tive  to  the  previously  referenced  infor¬ 
mation. 

rondom-accMS  sysf«iii  —  A  particular 
method  of  filing  data  in  a  manner  which 
approximates  equal  time  to  the  process¬ 
ing  of  the  data,  i.e.,  usually  that  type  of 
core  storage  or  auxiliary  storage  which 
is  ultrafast. 

random  distribution  —  A  distribution  of 
events  where  the  probability  of  any 
event  occurring  at  any  given  time  is  the 
same  for  it  occurring  at  any  other  time. 

rondomizo  —  The  procedure  for  making 
numbers,  data,  or  events  random,  i.e., 
without  bias  as  to  the  selection  of  each 
number  or  event  by  assigning  pseudo¬ 
random  codes  or  characters  to  particu¬ 
lar  locations  in  storage. 

randomizing,  fllo  oddrossing  —  See  file  ad¬ 
dressing,  randomizing. 

randomizing  schomo  —  Plans  for  the  distri¬ 
bution  of  file  records  among  several  file 
storage  modules  designed  so  that  the 
accesses  to  these  records  will  be  dis¬ 
tributed  equally  and  the  waiting  times 
for  file  information  will  be  set  evenly. 

random  noito  —  Noise  due  to  the  aggre- 
ate  of  a  large  number  of  elementai7 
isturbances  with  random  occurrence  in 
time. 

random  numbor  —  1 .  A  set  of  digits  con¬ 
structed  of  such  a  sequence  that  each 
successive  digit  is  equally  likely  to  be 
any  of  N  digits  to  the  base  n  of  the  num¬ 
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ber.  2.  A  number  formed  by  a  set  of 
digits  selected  from  a  random  table  or 
sequence  of  digits. 

rondom-numbor  gonorotor  —  A  special 
machine  routine  or  hardware  unit  de¬ 
signed  to  produce  a  random  number  or 
a  series  of  random  numbers  according 
to  specified  limitations. 

rondom-numbor  toquonco  —  An  unpre¬ 
dictable  array  of  numbers  produced  by 
chance,  and  satisfying  one  or  more  of 
the  tests  for  randomness. 

random  numbor,  uniform  —  A  set  of  digits 
constructed  in  such  a  sequence  that 
each  successive  digit  is  equally  likely  to 
be  any  of  n  digits  to  the  base  of  the 
number. 

random  procosting  —  1 .  Information  and 
data  records  are  processed  in  the  partic¬ 
ular  order  specified  by  the  control  sys¬ 
tem  and  not  in  the  order  in  which  they 
are  stored.  2.  Transfer  of  an  item  be¬ 
tween  core  memory  and  a  drum  or  disk 
location  whose  address  is  determined 
by  mathematical  transformation  of  the 
item’s  key. 

random  toquonco  —  A  sequence  that  is  not 
arranged  by  ascending  or  descending 
keys,  as  in  alphanumeric  or  numeric  se¬ 
quences,  but  is  instead  arranged  in  an 
organized  fashion  in  bulk  storage,  by  lo¬ 
cations  determined  by  calculations  per¬ 
formed  on  keys  to  develop  addresses. 
The  calculations  are  repeated  in  order 
to  acquire  the  address  and  locate  the 
item  aesired. 

random  toquonflal  occott  —  See  access, 
random  sequential. 

random  topology  —  The  arrangement  of 
computers  in  a  distributed  computing 
network  without  regard  for  a  precfefinea 
network  configuration  or  hierarchy. 

random  varioblo  —  1 .  Also  called  variate. 
The  result  of  a  random  experiment.  2.  A 
discrete  or  continuous  variable  which 
may  assume  any  one  of  a  number  of  val¬ 
ues,  each  having  the  same  probability  of 
occurrence. 

rang#  —  1 .  All  the  values  that  a  function 
or  word  may  have.  2.  The  difference  be¬ 
tween  the  highest  and  lowest  of  these 
values. 

rango,  boloncod  orror  —  An  error  range  in 
which  the  highest  and  lowest  error  val¬ 
ues  are  opposite  in  sign  and  equal  in 
magnitude. 

rang#  chock  —  On  some  systems,  this 
seeks  the  presence  of  one  or  more  pairs 


range,  dynamic 


rate,  residual-error 


of  table  entries  that  data  must  fall 
within.  Each  pair  of  table  entries  con¬ 
sists  of  a  low-  and  a  high-data  value,  in 
table  lookup  procedures. 

range,  dynamic  —  The  dynamic  range  of  a 
transmission  system  is  the  difference  in 
decibels  between  the  noise  level  of  the 
system  and  its  overload  level. 

range,  error  —  1 .  The  range  of  all  possible 
values  of  the  error  of  a  particular  Quan¬ 
tity.  2.  The  difference  between  the  High¬ 
est  and  the  lowest  of  these  values.  3. 
The  binary  program  with  its  associated 
subroutines  will  not  fit  into  the  available 
main  memory.  The  names  of  any  miss¬ 
ing  subroutines  are  listed  following  this 
message. 

rongo  limit  or  limit  priority  —  The  upper 
boundary  to  the  priority  list  for  dis¬ 
patching  or  designing  a  priority  rating 
to  various  tasks  or  subtasKs,  i.e.,  active, 
inactive,  top  priority,  lowest  priority,  or 
batch  processing. 

rongo,  out  of  —  A  value  which  does  not  lie 
within  a  specific  range  of  a  linear  pro¬ 
gram  is  out  of  range,  or  simply  a  term 
used  to  refer  to  overcapacity, 

rongo,  proportional  —  The  band,  range,  or 
set  of  values  of  a  specific  condition 
which  is  being  controlled  and  which  will 
cause  the  controller  to  operate  over  its 
full  linear  range.  A  proportional  range 
is  most  often  expressed  oy  engineers  or 
design  teams  in  terms  of  percentage  of 
full  scale  of  the  associated  instrument. 

rank  —  To  arrange  in  an  ascending  or  de¬ 
scending  series  according  to  impor¬ 
tance. 

rapid  accats  —  Rapid  access  is  often  syn¬ 
onymous  with  random  access  and  is 
contrasted  with  sequential  access,  i.e., 
dependency  upon  access  of  preceding 
data. 

rapid-accatt  memory  —  In  computers  hav¬ 
ing  memories  with  different  access 
times,  the  section  that  has  much  faster 
access  than  the  remainder  of  the  mem¬ 
ory. 

rapid-accoss  storage  —  Same  as  storage, 
high  speed. 

RAS  —  Abbreviation  for  Row  Address 
Strdbe.  A  signal  that  is  used  in  dynamic 
RAMs  to  reduce  the  pin  count  by  multi¬ 
plexing  the  address. 

raster  scan  —  Raster  scan  means  that  the 
beam  of  a  cathode  ray  tube  is  swept 
completely  across  the  phosphor  surface 
of  the  tube  50  or  60  times  (depending 


on  the  power  line  frequency)  in  a  sec¬ 
ond.  Information,  generated  via  the 
memory,  turns  the  beam  on  and  off,  in¬ 
tensifying  dots  on  the  phosphor  at  the 
proper  time  to  produce  characters  and 
raphics  on  the  video  screen.  This  is 
asically  the  same  method  used  by  con¬ 
sumer  television  sets, 
rate,  action  —  A  type  of  control  action  in 
which  the  rate  of  correction  is  made 
proportional  to  how  fast  the  condition  is 
going  awry.  This  is  also  called  derivative 
action. 

rate,  bit  —  The  rate  at  which  binary  digits, 
or  pulses  representing  them,  pass  a 
given  point  on  a  communications  line  or 
channel.  (Clarified  by  baud  and  channel 
capacity.) 

rafo,  clock  —  The  time  rate  at  which  pulses 
are  emitted  from  the  clock.  The  clock 
rate  determines  the  rate  at  which  logical 
or  arithmetic  gating  is  performed  with  a 
synchronous  computer, 
rafo,  data  tignaling  —  See  data  signaling 
rate. 

roto,  effoctivo  dota  trontfor  —  See  data- 
transfer  rate,  average, 
rato,  error  —  The  total  amount  of  infor¬ 
mation  in  error,  due  to  the  transmission 
media,  divided  by  the  total  amount  of 
information  received, 
rate,  instantaneous  doto-tronsfer  — 
See  data-transfer  rate, 
rote,  modulation  —  Reciprocal  of  the  unit 
interval  measured  in  seconds.  (This  rate 
is  expressed  in  bauds.) 
rate  of  error,  keying  —  Ratio  of  numbers 
of  alphabetic  signals  incorrectly  trans¬ 
mitted  to  the  number  of  alphabetic  sig¬ 
nals  in  the  message. 

rate  pulse  —  The  time  interval  of  periodic 
pulses  which  are  integrated  with  the 
control  of  the  computer  or  the  entire 
system. 

rote,  pulse-repetition  —  The  number  of 
electric  pulses  per  unit  of  time  ex¬ 
perienced  by  a  point  in  a  computer;  usu¬ 
ally  the  maximum,  normal,  or  standard 
pulse  rate. 

rate,  read  —  See  read,  rate, 
rate,  reset  —  The  number  of  corrections 
per  unit  of  time  made  by  the  control 
system. 

rate,  residuol-error  —  The  ratio  of  the 
number  of  bits,  unit  elements,  charac¬ 
ters  and  blocks  incorrectly  received  but 
undetected  or  uncorrected  by  the  error- 
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raf«,  sampling 


raad-around  numbar 


control  equipment,  to  the  total  number 
of  bits,  unit  elements,  characters,  blocks 
that  are  sent. 

rata,  sampling  —  The  time  developed  dur¬ 
ing  the  sampling  of  physical  quantities 
for  measurement,  i.e.,  to  obtain  data  to 
feed  into  a  computing  system  so  that  the 
results  of  the  computations  can  be  made 
available  to  complete  a  specific  task  or 
purpose.  Some  examples  are  on-line 
processing  for  controlling  weather  data, 
time  sharing  of  equipment,  future  posi¬ 
tions  for  missile  guidance,  etc. 

rata,  scon  —  A  frequency  at  which  data  is 
compared  or  read  to  various  predeter¬ 
mined  sense  of  criteria,  for  the  purpose 
of  seeking  certain  data. 

rota,  signaling  —  The  rate  at  which  signals 
are  transmitted. 

rota,  storoga  data  transfar  —  See  data 
transfer  rate,  average. 

rata,  transmission  —  Same  as  data  transfer 
rate. 

rota,  undatoctad-arror  —  Same  as  rate, 
residual-error. 

ratio,  avoilability  —  The  ratio  of  total  ser¬ 
vice  time  to  the  total  of  fault  time,  regu¬ 
lar  maintenance  time,  supplementary 
time,  and  serviceable  time. 

ratio,  broak-mako  —  The  ratio  of  the 
break  period  to  the  make  period. 

rotio  control  —  That  specific  limitation  in 
the  relation  between  two  quantities  as 
expressed  in  direct  or  percentage  com¬ 
parison. 

ratio,  fllo  activity  —  See  file  activity  ratio. 

ratio,  oporating  —  The  ratio  of  the  num¬ 
ber  of  hours  of  correct  machine  opera¬ 
tion  to  the  total  hours  of  scheduled  op¬ 
eration;  e.g.,  on  a  168-hour  week 
scheduled  operation,  if  12  hours  of  pre¬ 
ventive  maintenance  are  required  and 
4.8  hours  of  unscheduled  down  time  oc¬ 
curs,  then  the  operating  ratio  is  (168- 
16.8)/ 168,  which  is  equivalent  to  a  90% 
operating  ratio.  (Synonymous  with 
computer  efficiency.) 

ratio,  precassing  —  The  end  result  in  cal¬ 
culating  the  time  equipment  is  being 
used  properly,  including  lost  time  be¬ 
cause  of  human  error  and  the  total  avail¬ 
able  time. 

ratio,  raad-oreund  —  The  number  of  times 
a  specific  spot,  digit,  or  location  in  elec¬ 
trostatic  storage  may  be  consulted  be¬ 
fore  the  spillover  of  electrons  will  cause 
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a  loss  of  data  stored  in  the  surrounding 
spots. 

ratio,  rood  timo-worklng  —  See  time  scale. 

ratio,  rocall  —  See  recall  ratio. 

ratio,  roflactanca  —  See  reflectance  ratio. 

ratio,  rolovanco  —  See  relevance  ratio. 

ratio,  tignol-to-noito  —  The  ratio  of  the 
amount  of  signals  conveying  informa¬ 
tion  to  the  amount  of  signals  not  con¬ 
veying  information. 

ratio,  varioblo  timo  —  Same  as  time  scale, 
extended. 

raw  data  —  Data  that  has  not  been  proc¬ 
essed;  it  may  or  may  not  be  in  macnine- 
sensible  form. 

RDY  —  The  control  signal  for  slow  mem¬ 
ory  to  indicate  if  data  are  valid  (some 
systems). 

roactivo  modo  —  A  condition  of  communi¬ 
cation  between  one  or  more  remote  ter¬ 
minals  and  a  computer,  in  which  each 
entry  (usually  batcn)  causes  certain  ac¬ 
tions  to  be  performed  by  the  computer, 
but  not  necessarily  including  an  imme¬ 
diate  reply.  Contrasts  with  conversation 
mode. 

road  —  I .  The  process  of  introducing  data 
into  a  component  or  part  of  an  auto¬ 
matic  data-processing  machine.  2.  To 
copy,  usually  from  one  form  of  storage 
to  another,  particularly  from  external  or 
secondary  storage  to  internal  storage.  3. 
To  sense  the  meaning  by  arrangements 
of  hardware.  4.  To  accept  or  copy  infor¬ 
mation  or  data  from  input  devices  or  a 
memory  register,  i.e.,  to  read  out;  to  po¬ 
sition  or  deposit  information  into  a  stor¬ 
age  or  output  medium,  or  a  rerister,  i.e., 
to  read  in.  5.  To  transcribe  information 
from  an  input  device  to  internal  or  aux¬ 
iliary  storage. 

raadabla,  machina  —  See  data,  machine 
readable. 

raad  aftar  writa  varify  —  A  function  for 
determining  that  information  currently 
being  written  is  correct  as  compared  to 
the  information  source. 

road  ampliflar  —  A  set  of  circuitry  which 
increases  the  level  of  current  received 
from  the  read  head  or  various  other 
sensing  devices. 

raad-around  numbar  —  The  number  of 
times  a  specific  spot,  digit,  or  location  in 
electrostatic  storage  may  be  consulted 
before  spillover  ofelectrons  will  cause  a 
loss  of  information  stored  in  surround¬ 
ing  spots. 


r«ad-back  chtck 


reader,  optical  bor-coda 


read-back  check  —  A  specific  check  for  ac¬ 
curacy  of  transmission  in  which  the  in¬ 
formation  that  was  transmitted  to  an 
output  device  is  returned  to  the  infor¬ 
mation  source  and  compared  with  the 
original  information,  to  ensure  accuracy 
of  output. 

read,  backward  —  A  feature  available  on 
some  magnetic-tape  systems  whereby 
the  magnetic-tape  units  can  transfer 
data  to  a  computer  storage  while  mov¬ 
ing  in  a  reverse  direction.  Normally 
used,  if  available,  during  the  external 
sort  phase  to  reduce  rewind  time. 

read,  destructive  —  The  sensing  of  data 
using  a  process  which  inherently  de¬ 
stroys  (erases)  the  record  of  the  data 
which  has  been  read.  In  some  storage, 
reading  is  destructive,  but  such  data  is 
usually  regenerated  after  each  readout. 
In  tapes,  drums,  disks,  etc.,  reading  is 
usually  accomplished  without  destruc¬ 
tion. 

raadar  —  Any  device,  which  has  the  capa¬ 
bility  of  sensing,  detecting,  or  convert¬ 
ing  data,  i.e.,  transferring  to  another 
form  or  medium. 

raadar,  charactar^ — A  specialized  device 
that  can  convert  data  (represented  in 
one  of  the  type  fonts  or  scripts  readable 
by  human  beings)  directly  into  machine 
language.  Such  a  reader  may  operate 
optically;  or,  if  the  characters  are 
printed  in  magnetic  ink,  the  device  may 
operate  magnetically  or  optically. 

raadar,  documant  —  An  input  device 
which  can  read  documents  as  a  human 
would,  so  that  data  can  be  directly  and 
easily  put  into  the  computer  for  proc¬ 
essing.  Although  document  readers 
cannot  read  human  script  as  yet,  they 
can  read  a  large  variety  of  hand-printed 
and  typed  documents;  for  example, 
bank  checks  with  the  account  numbers 
in  magnetic  ink  and  specially  formed 
numbers  made  by  the  raised  letters  on 
credit  cards. 

raadar,  fllm  —  A  unit  of  peripheral  equip¬ 
ment  which  projects  film  to  permit  read¬ 
ing  by  clients  or  customers  of  the  data 
stored  on  the  film,  such  as  microfilm  or 
microfiche,  or  a  device  which  converts 
patterns  of  opaoue  and  transparent 
spots  on  a  photofilm  to  electrical  pulses 
which  correspond  to  the  patterns. 

raadar/intarpretar  —  A  specific  service 
routine  that  reads  an  input  stream, 
stores  programs  and  data  on  random- 
access  storage  for  later  processing. 


identifies  the  control  information  con¬ 
tained  in  the  input  stream,  and  stores 
this  control  information  separately  in 
the  appropriate  control  list.  A  reader- 
/interpreter  may  be  considered  very 
nearly  as  the  opposite  of  an  output 
writer. 

raadar,  magnafic-tapa  —  A  device  capable 
of  restoring  information  recordeci  on  a 
magnetic  tape  to  a  train  or  sequence  of 
electrical  pulses,  usually  for  the  purpose 
of  transferring  the  information  to  some 
other  storage  medium. 

raadar,  mark  —  A  device  capable  of  read¬ 
ing  pencil  marks  on  documents  up  to  a 
size  of  1 3  X  8  inches.  The  marks  can  be 
positioned  anywhere  on  the  document, 
^e  sensing  cells  of  the  reader  are 
switched  on  by  special  clock  track 
marks. 

raadar,  markad-paga  —  Optical  marked- 
page  readers  can  be  attached  to  a  sys¬ 
tem  for  direct  reading  of  marks  made  by 
an  ordinary  lead  pencil  in  specified  posi¬ 
tions  (like  the  marks  made  for  an  elec¬ 
tronic  test  scoring)  on  SVt  x  11 -inch 
sheets  of  paper.  The  sheets  can  be  read 
at  a  maximum  rate  of  2000  per  hour,  or 
one  each  1 .8  seconds.  The  reader  is  nor¬ 
mally  attached  to  the  multiplexor  chan¬ 
nel  and  operation  is  in  the  multiplex 
mode.  Applications  for  the  reader  are  in 
payroll,  order  entry,  accounts  payable, 
inventory  control,  sales  analysis,  gen¬ 
eral  ledger  work,  and  many  other 
phases  of  business,  government,  and  in¬ 
stitution  (some  units). 

raadar,  optical  —  1 .  This  system  is  based 
on  the  principle  that  the  special  shape  of 
each  cWracter  printed  on  the  input 
media  is  capable  of  being  identified  by  a 
reading  device.  For  example,  the  auait- 
journal  from  a  cash  register,  if  printed 
in  a  distinctive  optical  font,  could  be 
used  as  the  input  media  to  a  computer. 
As  the  optical  reader  reads  each  cnarac- 
ter  from  the  input  media,  it  translates 
the  data  into  electrical  impulses  that  in 
turn  are  transmitted  to  the  computer  for 
processing.  2.  Reads  printed  and  type¬ 
written  material  directly,  without  con¬ 
verting  it  into  punch-paper,  punch 
cards,  or  other  intermediate  formats.  It 
recognizes  all  letters  of  the  alphabet, 
standard  punctuation,  zero  tnrough 
nine,  and  special  symbols  used  in  pro¬ 
grammed  functions.  It  handles  docu¬ 
ments,  and  continuous  fan  fold  sheets. 

raadar,  optical  bar-coda  —  This  device  is 
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r«oder,  optical  document 

available  with  the  data  station  to  read 
code  information  from  documents  such 
as  premium  changes,  bills,  invoices,  and 
coupons  at  the  rate  of  hundreds  of  cha¬ 
racters  per  second.  The  data  station  fea¬ 
tures  a  nigh-speed  printer,  and  thus  can 
be  used  for  on-line  operations.  Card 
and  paper-tape  equipment  also  can  be 
connected  to  the  data  station. 

roador,  opticol  documont  —  See  reader, 
document. 

roador,  pago  —  An  optical  character 
reader  which  can  process  cut-form 
documents  of  differing  sizes  and  which 
might  be  able  to  read  information  in 
hand-written  form. 

roador,  papor-lapo  —  A  device  capable  of 
restoring  the  information  punched  on  a 
paper  tape  to  a  train  or  sequence  of 
electrical  pulses,  usually  for  the  purpose 
of  transferring  the  information  to  some 
other  storage  medium. 

roador,  photoolocfric  —  A  unit  of  periph¬ 
eral  equipment  which  has  the  capability 
of  converting  data  in  the  form  of  pat¬ 
terns  of  holes  in  storage  media  as  tapes 
or  cards,  into  electric  pulse  patterns  by 
means  of  photosensitive  diodes  and 
transistors,  i.e.,  a  reader  used  for  rapid 
input  to  a  computer  and  one  which  usu¬ 
ally  can  also  drive  a  printer,  plotter,  etc. 

roadors,  optical-characfor  (magnotic)  — 

Magnetic  character  readers  can  be  at¬ 
tached  directly  to  channels  for  the  fast 
and  direct  reading  into  the  system  of  the 
magnetically  inscribed  information  on 
checks  and  other  banking  transactions. 
Readers  differ  mainly  m  document¬ 
reading  rates;  some  read  up  to  950 
documents  per  minute,  others  as  many 
as  1600  documents  per  minute.  As  the 
documents  are  read,  they  may  be  sorted 
into  many  classifications.  All  magnetic 
inscriptions  can  be  checked  for  validity. 
The  documents  read  may  be  of  inter¬ 
mixed  size  and  thickness,  as  typically  en¬ 
countered  in  check-handling  opera¬ 
tions.  The  standard  minimum  length  is 
6  inches;  shorter  documents  may  be 
read  at  appreciably  higher  rates,  but 
these  are  not  sorted  unless  a  special  fea¬ 
ture  for  that  purpose  is  installed.  Many 
other  special  features  are  available. 

reader-sorter  —  A  unit  of  punch  card 
equipment  which  senses  and  transmits 
input  while  sorting  documents. 

read-gather,  write-scatter  —  See  gather- 
write/scatter-read. 


read-only  memory 

read  head  —  A  head  that  is  used  for  read¬ 
ing  data  or  a  medium,  such  as  tape, 
disks,  drums,  cards,  or  an  optical  sen¬ 
sor. 

reod-in  —  To  sense  information  con¬ 
tained  in  some  source  and  transmit  this 
information  to  an  internal  storage, 
readiness  review  —  An  on-site  examina¬ 
tion  of  the  adequacy  of  preparations  for 
the  effective  utilization  of  a  new  com¬ 
puter  installation,  and  to  indicate  any 
necessary  corrective  actions, 
reading  access  time  —  The  elapsed  time 
before  data  may  be  read  or  used  in  the 
computer  during  the  equipment  read 
cycle. 

reading,  destructive  —  A  reading  process 
that  destroys  the  source  data, 
reading,  mark  —  A  form  of  mark  detection 
using  a  photoelectric  device  to  locate 
and  venfy  information  as  coded  or 
marked  in  special  boxes  or  windows  on 
prepreparea  forms.  The  unit,  a  scanner, 
reads  by  detecting  the  reflected  light 
from  the  document. 

reading,  nondestructive  —  A  reading  pro¬ 
cess  that  does  not  destroy  the  data  in  the 
source. 

reading,  parallel  —  When  a  data  card  is 
read  row-by-row. 

reading,  rate  of  —  Number  of  characters, 
words,  fields,  blocks  or  cards  sensed  by 
an  input  sensing  device  per  unit  of  time, 
reoding  station  —  1 .  The  keypunch  area 
where  a  data  card  is  aligned  to  be  read 
by  a  sensing  mechanism.  2.  A  specific 
location  in  the  reading  device  in  which 
data  is  obtained  from  media,  such  as 
punched  cards  or  magnetic  tape, 
rood-in  program  —  See  program,  read-in. 
rood-in,  road-out  —  An  optical  feature 
that  may  be  added  to  certain  off-line 
office  machinery  permitting  on-line  op¬ 
eration. 

road/jump  protoction  —  See  protection, 
read/jump. 

road,  manual  —  An  operation  in  which  the 
computer  does  the  sensing  of  the  con¬ 
tents  or  settings  of  manually  set 
switches  or  registers, 
road,  nondostructivo  —  A  reading  of  the 
information  in  a  register  without  chang¬ 
ing  that  information, 
road-only  momory  —  Abbreviated  ROM. 
The  ROM  is  used  to  store  the  micropro¬ 
gram  or  a  fixed  program  depending 
upon  the  microprogrammability  of  the 
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CPU.  The  microprogram  provides  the 
translation  from  the  higher-level  user 
commands,  such  as  ADD,  SUBTR,  etc., 
down  to  a  series  of  detailed  control 
codes  recognizable  by  the  microproces¬ 
sor  for  execution.  The  size  of  the  ROM 
varies  according  to  user  requirements 
within  the  maximum  allowed  capacity 
dictated  by  the  addressing  capability  of 
the  microprocessor. 

readout  —  1.  The  act  of  removing  and  re¬ 
cording  information  from  a  computer 
or  an  auxiliary  storage.  2.  The  informa¬ 
tion  that  is  removed  from  computer 
storage  and  recorded  in  a  form  that  the 
operator  can  interpret  directly. 

r*ad  out  —  To  sense  information  con¬ 
tained  in  the  internal  storage  of  a  com¬ 
puter  and  transmit  this  information  to 
an  external  storage  unit. 

roodout,  dostructivo  —  The  act  of  retriev¬ 
ing  information  from  memory  by  using 
a  process  which  erases  the  contents  of 
the  cells.  With  a  nondestructive  read¬ 
out,  the  contents  are  not  erased. 

rood-out  dovico  —  A  device  that  records 
the  computer  output  either  as  a  curve  or 
as  a  group  of  printed  numbers  or  let¬ 
ters. 

roodout,  nondostructivo  —  1 .  The  copying 
of  information  from  a  computer  storage 
device  without  altering  the  physical  rep¬ 
resentation  of  the  information  in  the  de¬ 
vice. 

rood-procoss-writo  —  The  process  of 
reading  in  one  block  of  data,  while 
simultaneously  processing  the  preced¬ 
ing  block  and  writing  out  the  results  of 
the  previously  processed  block.  Some 
special  processors  can  perform  concur¬ 
rently  on  any  two  or  three  of  these  oper¬ 
ations,  others  are  limited  to  read/write. 

r«ad  puliu  —  See  pulse,  read. 

read  rat®  —  The  particular  rate  which 
measures  the  number  of  units  of  data 
that  are  sensed  by  a  device  in  a  unit  of 
time,  usually  expressed  as  bits,  words, 
or  pages  per  second  or  minute. 

r®ad  r®l®as®  —  A  feature  of  some  equip¬ 
ment  which  permits  more  computer 
processing  time  by  releasing  the  read 
mechanism. 

r®ad  r®v®rt®  —  The  unit  can  read  tape 
under  program  control  in  either  direc¬ 
tion. 

r®ad-scott®r  —  The  ability  of  a  computer 
to  distribute  or  scatter  data  into  several 


memory  areas  as  it  is  being  entered  into 
the  system  on  magnetic  tape, 
reod  Hm®  —  1 .  The  time  it  takes  a  com¬ 
puter  to  locate  data  or  an  instruction 
word  in  its  storage  section  and  transfer 
it  to  its  arithmetic  unit  where  the  re¬ 
quired  computations  are  performed.  2. 
The  time  it  takes  to  transfer  information 
that  has  been  operated  on  by  the  arith¬ 
metic  unit  to  a  location  in  storage.  (Syn¬ 
onymous  with  read  time,  and  related  to 
write  time  and  word  time.) 
r®ad  whil®  writing  —  The  reading  of  a  re¬ 
cord  or  group  of  records  into  storage 
from  a  tape  at  the  same  time  another 
record  or  group  of  records  is  written 
from  storage  onto  tape. 
r®aci/writ®  chann®ls  —  The  data  path  be¬ 
tween  the  main  memory  and  a  periph¬ 
eral  device  that  is  completed  by  a 
programmer-assigned  reao/write  chan¬ 
nel.  This  channel  is  not  a  fixed  connec¬ 
tion  to  any  one  unit  but  is  rather  a 
floating  link  that  can  be  used  by  any  de¬ 
vice.  As  opposed  to  the  conventional 
method  or  complex  and  costly  high¬ 
speed  and  low-speed  transmission  lines, 
the  read/write  channel  can  be  assigned 
to  any  device  regardless  of  speed  or 
mode  of  data  transfer. 
r®oci/writ®  ch®clc  —  See  check,  read/write. 
r®od/writ®  ch®ck  indicator  —  A  device  in¬ 
corporated  in  certain  computers  to  indi¬ 
cate  upon  interrogation  whether  or  not 
an  error  was  made  in  reading  or  writing. 
The  machine  can  be  made  to  stop,  retry 
the  operation,  or  follow  a  special  sub¬ 
routine  depending  upon  the  result  of 
the  interrogation. 

r®ad/writ®  count®rs  —  Data  is  transferred 
between  the  main  memory  and  periph¬ 
eral  devices  via  read/write  channels.  As¬ 
sociated  with  each  channel  are  two 
read/write  counters.  These  counters 
store  the  starting  and  current  addresses 
of  the  data  being  transferred  by  the 
read/write  channel. 

r®ad-writ®  cycl®  —  The  sequence  of  oper¬ 
ations  required  to  read  and  write,  e.g., 
restore  memory  data. 
r®ad/writ®  h®ad  —  A  small  electromag¬ 
netic  unit  used  for  reading,  recording, 
or  erasing  polarized  spots  that  repre¬ 
sent  information  on  a  magnetic  tape, 
disk,  or  drum. 

r®ad-writ®  m®mory  —  Abbreviated  RWM. 
Some  systems  are  implemented  with 
ROM  (read  only  memory)  program 
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memory  only.  In  addition,  often  the 
main  PROM  has  all  the  control  lines 
available  for  implementing  RWM 
(read/write  memory)  program  memory. 
In  small  systems  ROM  program  mem¬ 
ory  is  used  for  systems  in  fixed  applica¬ 
tions.  RWM  memory  is  used  where  it  is 
desired  to  change  the  system  applica¬ 
tion  by  the  operator.  RWM  is  a  consid¬ 
erable  step  in  small  system  complexity 
in  hardware  and  programs. 

raod/writa  scatter  —  An  operation  per¬ 
formed  under  program  control  that 
reads  a  block  of  data  from  tape  and 
breaks  it  up  into  processable  elements. 
After  processing,  data  is  recombined 
and  written  on  the  tape  as  a  block. 

ready  —  The  status  or  condition  of  being 
ready  to  run.  A  program,  task,  or  haro- 
ware  device  that  is  in  a  ready  condition 
needs  only  a  start  signal  in  order  to 
begin  operation. 

ready  condition  —  A  specification  or  cir¬ 
cumstance  of  a  job  or  task  signified 
when  all  of  its  requirements  for  execu¬ 
tion  other  than  control  of  the  central 
processor  have  been  satisfied. 

reody  light  —  An  indicator  light  on  the 
display  panel  which,  when  on,  indicates 
the  equipment  is  ready  for  operation. 

ready  mode,  time  sharing  —  See  time  shar¬ 
ing,  ready  mode. 

roady-rocord  —  A  specific  sijgnal  from  a 
file-access  mechanism  to  the  computer 
that  a  record  whose  address  was  previ¬ 
ously  provided  by  a  seek  command  has 
now  been  locatea  and  may  be  read  into 
memory. 

ready  status  ward  —  A  particular  status 
word  indicating  that  the  remote  com¬ 
puting  system  is  waiting  for  entry  from 
the  terminal. 

real  constants  —  A  real  constant  is  written 
with  a  decimal  point,  using  the  decimal 
digits  0,  1, .  .  . ,  9.  A  preceding  +  or  — 
sign  is  optional.  An  unsigned  real  con¬ 
stant  is  assumed  to  be  positive.  An  inte¬ 
ger  exponent  preceded  by  an  E  may 
follow  a  real  constant.  Tne  exponent 
may  have  a  preceding  +  or  —  sign.  An 
unsigned  exponent  is  assumed  to  be 
positive. 

real  number  —  An  element  of  a  set  of  all 
positive  and  negative  numbers,  includ¬ 
ing  all  types:  integers,  zeros,  mixed,  ra¬ 
tional,  irrational,  etc.,  but  not  imaginary 
or  complex. 

real  ratio  (time)  —  One  computer  time 
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ratio  is  the' time  interval  between  two 
events  in  a  simulation  by  a  computer  to 
the  problem  time,  or  the  physical  sys¬ 
tem  time,  i.e.,  the  time  interval  between 
corresponding  events  in  the  physical 
system  being  simulated.  When  this  ratio 
is  greater  than  1,  the  operation  is  con¬ 
sidered  to  be  on  an  extended  time  scale, 
which  is  a  slow-time  scale.  When  it  is 
less  than  1  it  is  said  to  be  on  a  fast-time 
scale,  and  when  it  is  not  constant  during 
the  run  it  is  said  to  be  on  a  variable  time 
scale.  Real-time  working  is  involved 
when  it  is  equal  to  1. 

real  time  —  1 .  In  solving  a  problem,  a 
speed  sufficient  to  give  an  answer  within 
the  actual  time  the  problem  must  be 
solved.  2.  Pertaining  to  the  performance 
of  a  computation  during  the  actual  time 
that  the  related  physical  process  tran¬ 
spires  in  order  that  results  of  the  com¬ 
putation  can  be  used  in  guiding  the 
physical  process. 

roal-timo  addross  —  Same  as  address,  im¬ 
mediate. 

real-time  addressing  —  Same  as  address¬ 
ing,  immediate. 

real-time  application  —  Real-time  proc¬ 
essing  is  accomplished  on  a  time-cur¬ 
rent  basis.  It  handles  the  flow  of  data 
from  widespread  manufacturing  inven¬ 
tories  and  production  lines  such  as  the 
shifting  pattern  of  transportation 
schedules,  or  the  scattered  operations 
of  the  utility  industry.  For  example,  in 
airlines  reservation  control,  the  real¬ 
time  system  provides  an  instantaneous 
picture  of  seat  availability,  cancella¬ 
tions,  sales,  and  flight  data  for  the  whole 
airline.  The  airline  agent  simply  presses 
buttons. 

roal-timo,  batch  procossing  —  The  re¬ 
quirements  for  real-time  action  are 
known  frequently  to  occur  in  peaks  and 
valleys.  In  many  businesses  these  re¬ 
quirements  tend  to  increase  from  early 
morning  through  the  middle  of  the  day 
and  to  taper  on  from  then  on.  In  other 
businesses  the  occurrence  of  these  de¬ 
mands  may  be  sporadic.  The  real-time 
system  is  so  designed  that  it  will  auto¬ 
matically,  as  its  facilities  are  freed  from 
the  dynamic  demands  of  real-time  proc¬ 
essing,  load  them  up  with  the  ordinary 
day  to  day  backlog  of  less  urgent  work 
of  the  familiar  batch-processing  type — 
typically,  the  sequential  processing  of 
sequentially  ordered  files  such  as  ac¬ 
counts  receivable,  payable,  or  payrolls. 


rsal-tinitt  chanii«l 


r«al-tiiii«  control  syttom 


rool-timo  chonnol  —  The  various  units  of 
equipment  that  provide  interface  be¬ 
tween  the  end  of  communication  and 
the  computer  memory.  Such  a  channel 
performs  the  identical  basic  function  as 
a  multiplexer  but  has  more  limited  stor¬ 
age  capability  and  does  not  have  stored- 
program  capacity. 

rool-timo  clock  —  A  real-time  clock  devel¬ 
ops  readable  digits  or  periodic  signals 
for  the  computer  to  allow  computation 
of  elapsed  time  between  events,  and  to 
initiate  the  performance  of  time- 
initiated  processing. 

rool-timo  clock  intorrupt^On  some  sys¬ 
tems  the  real-time  clock  (RTC)  inter¬ 
rupt  is  disabled  when  the  interrupt  sys¬ 
tem  is  inhibited;  thus,  its  priority  is 
lower  than  the  noninhibitable  class  of 
interrupts.  It  has  the  highest  priority 
among  all  other  interrupts. 

rool-timo  clock  logs  —  This  built-in  clock  is 
used  for  a  wide  variety  of  programming- 
time  purposes.  It  can  be  used  to  log  the 
receipt  times  of  a  periodic  real-time 
input  data.  Each  input  message  and  its 
receipt  time  may  be  recorded  together. 
This  clock  is  also  used  in  connection 
with  the  preparation  of  statistical  and 
analytical  reports  dealing  with  the  fre¬ 
quency  of  certain  transactions. 

rool  timo  clock  modulo  —  Some  units  can 
rovide  1 3  or  more  programmable  time 
ases  from  one  microsecond  to  one 
hour.  A  1-MHz  crystal  controlled  oscil¬ 
lator  typically  generates  the  frequency 
standard  of  tne  module.  When  enabled, 
the  module  informs  the  computer  at  the 
completion  of  each  time  interval. 

rool-timo  clock  pins  (RTC)  —  On  some  sys¬ 
tems  the  microcomputer  provides  two 
or  more  real-time  clock  input  pins,  one 
for  the  RTC  enable  and  one  for  an  ex¬ 
ternal  frequency  which  triggers  the 
RTC  interrupt.  The  input  signal  may 
come  from  the  ac  line  frequency,  a  pre¬ 
cision  counter,  the  OEM  system  clocx  or 
other  sources,  on  these  systems. 

rool-timo  clock  routino  —  On  some  systems 
the  real-time  clock  (RTC)  routine  is 
written  by  the  customer  (Original 
Equipment  Manufacturer,  in  many 
cases)  programmer  for  the  particular  re¬ 
quirements  of  his  or  her  system.  Some 
generalized  software  operating  systems 
use  the  1-ms  RTC  interrupt  for  time  of 
day,  elapsed  time,  and  a  variety  of  task 
scheduling  operations. 


rool-timo  clock,  timo  shoring  —  See  time 
sharing,  real-time  clock. 

rool-timo  concurroncy  oporotions  —  The 

great  point  is  that  the  real-time  system 
IS  at  no  moment  necessarily  committed 
to  real-time  operations  or  to  batch  proc¬ 
essing  operations  exclusively.  Both  may 
proceed  concurrently  and  several  kinds 
of  each  may  proceed  concurrently 
under  the  control  of  an  internally  stored 
executive  program.  But  the  real  time 
operations  always  have  priority  and  the 
system  will  assign  its  facilities  as  these 
priorities  require,  relinquishing  them  to 
other  activities,  such  as  engineering  cal¬ 
culations  or  normal  business  processing 
tasks,  as  soon  as  they  no  longer  need  to 
keep  pace  with  real  time  events.  In  this 
way  maximum  use  may  be  made  of  the 
components  of  any  desired  configura¬ 
tion  of  the  real-time  system;  and  the  ad¬ 
vantages  of  its  enormous  storage  capac¬ 
ity,  speed,  flexibility,  and  commu¬ 
nications  capabilities  may  be  obtained  at 
a  low  cost  per  unit  of  work  accom¬ 
plished.  To  sum  up,  it  should  be  said 
that  experience  indicates  that  the  real¬ 
time  system  will  quite  probably  outper¬ 
form,  by  a  wide  margin,  any  other  sys¬ 
tem  of  its  kind  in  a  wide  range  of 
applications. 

raal-timu  control,  input/output  —  All  in¬ 
put/output  data  transfers  are  automati¬ 
cally  controlled  by  signals  emanating 
from  the  central  processor  or  from  the 
peripheral  subsystems  themselves.  Any 
general-purpose  input/output  channel 
can  accommodate  a  real-time  system  pe¬ 
ripheral  device.  All  i/o  channels  are 
buffered.  Each  input/output  device  has 
associated  with  it  a  control  unit  that, 
once  activated  by  the  central  processor, 
carries  out  the  entire  operation  of  the 
instruction  given  it  while  the  central 
processor  proceeds  with  other  tasks. 

roal-timu  control,  singlo-chip  tyttom  — 
On  some  systems,  real-time  control  is 
accomplished  via  a  sense  input,  an  inter¬ 
rupt,  and  flags.  Other  hard-wired  con¬ 
trol  signals  provide  bus  access,  access 
priority,  data-flow  supervision,  and  gen¬ 
eral  control  of  the  processor.  The  bus- 
access  and  access-priority  control  lines 
can  be  used  to  cascade  several  proces¬ 
sors — all  with  direct  interface  to  the  ad¬ 
dress  and  data  buses. 

rool-timo  control  systom  —  A  computer 
system  that  processes  the  data  and 
makes  the  necessary  decisions  in  real 
time.  For  example,  the  automatic  con- 
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trol  of  manufacturing  processes  by  a 
computer  in  an  oil  rennery. 

rtoi-time  dato  reduction  —  See  data  reduc¬ 
tion,  real-time. 

reol-time,  •xecutivt  —  The  executive  sys¬ 
tem  is  designed  to  interface  with  pro¬ 
grams  that  have  real-time  requirements. 
The  standard  communication  subsys¬ 
tem,  together  with  the  efficient  schedul¬ 
ing  and  the  interrupt  processing 
features  of  the  executive  system,  pro¬ 
vides  an  environment  satisfactory  for 
any  real-time  program. 
r«al-tliii«  information  systom  —  A  real¬ 
time  information  system  is  a  system  that 
can  provide  information  about  the  pro¬ 
cess  it  is  describing  fast  enough  for  the 
rocess  to  be  continuously  controlled 
y  an  operator  using  this  information 
(for  example,  a  scientist  controlling  the 
path  of  a  space  rocket), 
rool  timo  input/output  —  Information  in  a 
system  in  which  a  machine  accepts  the 
data  as  it  is  generated  by  a  sensor,  pro¬ 
cesses  or  operates  on  the  data,  and  fur¬ 
nishes  the  results  so  as  to  affect  the 
operations  of  the  data  generator  or 
some  other  device;  e.g.,  the  data  re¬ 
ceived  from  an  industrial  process  under 
the  control  of  a  computer  or  the  data 
received  from  a  missile  under  the  guid¬ 
ance  control  of  a  computer, 
raal-tima  inputs  —  See  inputs,  real-time, 
raol-tima  moda  —  Same  as  real-time  con¬ 
currency. 

r«ol-fim«  monitor  —  The  executive  system 
is  an  operating  and  programming  sys¬ 
tem  designed  to  monitor  the  construc¬ 
tion  and  execution  of  programs,  to 
optimize  the  utilization  of  available 
hardware,  and  to  minimize  programmer 
effort  and  operator  intervention.  The 
executive  system,  as  a  monitor,  provides 
for  concurrent  processing  and  real-time 
operation  in  a  classical  monitor  envi¬ 
ronment.  The  executive  system  is  of 
modular  construction,  tailored  to'  each 
user’s  equipment  configuration  and  ap¬ 
plications  requirements.  Extensions  to 
the  system  for  peripheral  devices  and 
application  programs  may  be  added,  al¬ 
tered,  or  deleted  as  required. 
r»al-tim«  multicomputing  —  Real-time 
command  and  control  situations  requir¬ 
ing  maximum  reliability  utilize  two  or 
more  computers  in  multicomputer  sys¬ 
tems.  Two  or  more  essentially  indepen¬ 
dent  computing  systems  communicate 
directly,  with  access  to  each  other’s 
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memory.  Capable  of  tremendous  com¬ 
puting  power,  such  systems  have  the 
added  advantage  of  reserve  equipment. 
Typical  real-time  applications  demand¬ 
ing  this  degree  of  reliability  include 
manned  space-vehicle  launching  and 
airport  traffic  control.  The  concept  of 
inaividual  modules  for  processor,  mem¬ 
ory,  and  controller  provides  multi¬ 
processor  and  multicomputer  systems 
with  multiple  functions  without  duplica¬ 
tion  of  hardware. 

raal-tima  on-line  operation  (OLRT)  — 

The  processing  of  data  in  synchronism 
with  a  physical  process,  in  such  a  fashion 
that  the  results  of  the  data-processing 
are  useful  to  the  physical  operation. 

real  time  operating  system  —  Abbreviated 
RTOS.  Some  systems  provide  for  disk- 
based  real-time  multiprogrammed  op¬ 
erations  in  the  foreground  with  batch 
processing  in  the  baAground  and  auto¬ 
matic  overlay  and  roll-out  of  programs 
to  disk,  with  dynamic  memory  ^loca¬ 
tion. 

real-time  operation  —  Concurrent  opera¬ 
tions  for  data  processing  (computing) 
and  physical  processing  in  such  a  way 
that  the  results  of  the  computing  opera¬ 
tions  are  available  immediately  when¬ 
ever  needed  by  the  physical  processing 
operations,  and  vice  versa. 

real  time  option  boards  —  Various  option 
boards  contain  the  major  interfaces  and 
options  that  most  users  need.  Some  of 
tnese  include:  real  time  clock,  program¬ 
mers  console  control,  input/output  in¬ 
terface,  12-bit  parallel  i/o  and  an 
asynchronous  serial  line  unit.  Extended 
option  boards  include:  memory  exten¬ 
sion  and  time-share  control,  power  fail 
with  auto  restart  and  bootstrap  loaders. 

raal-tima  procassing  —  A  procedure  that 
provides  for  multitasking  on  a  priority 
scheduling  basis.  The  processor  may  be 
switched  irom  task  to  task  by  an  i/o  re¬ 
quest,  a  supervisor  call,  a  device  inter¬ 
rupt  or  at  the  end  of  a  task.  It  provides 
a  roll-out/roll-in  feature  to  ensure  real¬ 
time  response  to  high  priority  requests. 

raal-tima  procassing  (bank)  —  If  the  vol¬ 
ume  of  savings  account  and  mortgage- 
loan  activity  warrants,  these 
transactions  may  be  handled  in  real¬ 
time  by  the  on-line  teller  system.  Teller 
consoles  at  each  window  at  each  office 
may  be  linked  to  the  computer  and  the 
on-line  central  file. 

real-tima  precetsing  communication  — 


raol-time  processing,  inventory 

A  real-time  system  is  a  combined  data 
processor  and  communicator  of  trans¬ 
action  data  between  remote  locations 
and  a  certain  computer,  via  communica¬ 
tion  lines,  and  allows  the  data  to  be 
processed  while  the  business  transac¬ 
tion  is  actually  taking  place.  A  real-time 
system  may  oe  thought  of  as  a  com- 
munications-oriented  data-processing 
system  which  is  enable  of  performing 
batch-processing  functions  while  con¬ 
currently  processing  inquiries  or  mes¬ 
sages,  and  generating  responses  in  a 
time  interval  directly  related  to  the  op¬ 
erational  requirements  of  the  system. 

real-time  precesting,  inventory  —  The 
remotely  located  sales  offices  are  sup¬ 
plied  with  an  inquiry/answer  device  ca¬ 
pable  of  communicating  directly  with 
the  computer  itself.  To  place  an  order, 
the  required  information  is  entered  into 
the  system  by  the  input  device.  Since  the 
device  is  connected  directly  to  the  com¬ 
puter,  complete  information,  including 
the  availability  and  status  of  the  item 
ordered,  is  confirmed  in  seconds.  If  the 
items  are  available,  the  invoice  is 
printed  automatically,  along  with  as¬ 
sociated  shipping  information,  at  the 
sales  office,  indicating  to  the  salesman 
that  the  order  has  been  filled  as  re¬ 
quested.  If  any  particular  item  on  the 
order  depletea  the  inventory  to  the  re¬ 
corder  point,  the  computer  automati¬ 
cally  sends  a  message  to  the  recorder 
source,  connected  directly  to  the  com¬ 
puter,  requesting  an  updating  in  inven¬ 
tory.  All  these  operations  are  accom¬ 
plished  in  a  matter  of  seconds. 

raal-tim«,  ramota  inquiry  —  On-line  in¬ 
quiry  stations  permit  users  to  interro¬ 
gate  the  computer  files  and  receive  im¬ 
mediate  answers  to  their  inquiries.  In 
industry,  the  stations  can  be  located  at 
dozens  of  remote  locations  such  as 
office,  factoij,  warehouse,  and  remote 
branch  locations.  Such  a  system  permits 
all  levels  of  industrial  management  to 
obtain  immediate  answers  to  questions 
about  inventories,  work-in-process, 
sales,  etc. 

reol-tlma  tatellifa  computar  —  A  satellite 
computer  in  the  real-time  system  re¬ 
lieves  the  larger  computer  system  of 
time  consuming  input  and  output  func¬ 
tions  as  well  as  performing  preprocess¬ 
ing  and  postprocessing  functions  such 
as  validity  editing  and  formatting  for 
print. 

real-time  simulation  —  A  particular  opera- 


real-time  working 

tion  of  a  simulator  or  simulation  pro¬ 
gram,  such  that  the  instants  of  occur¬ 
rence  of  many  basic  events  in  the 
simulator  occur  at  the  same  times  as 
they  would  in  the  system  being  simu¬ 
lated. 

real-time  software,  microprocessor  — 

The  software  distinguishes  various  real¬ 
time  microprocessor  systems.  Software 
ties  together  the  processor  and  periph¬ 
eral  capabilities  of  the  systems.  Software 
is  organized  around  two  major  operat¬ 
ing  systems,  one  for  program  develop¬ 
ment  and  one  for  on-line  real-time  op¬ 
eration.  These  two  systems  must  be 
totally  compatible,  with  the  programs 
developed  capable  of  being  directly 
loaded  for  execution.  In  larger  configu¬ 
rations,  they  operate  on-line  as  a  back¬ 
ground  task  system. 

raal-time  tyttam  —  The  processing  of  in¬ 
formation  or  data  in  a  sufficiently  rapid 
manner  so  that  the  results  of  the  proc¬ 
essing  are  available  in  time  to  influence 
the  process  being  monitored  or  con¬ 
trolled. 

raal-tima  system,  executive  —  The  real¬ 
time  executive  system  controls,  se¬ 
quences,  and  provides  for  the  efficient 
allocation  of  facilities  for  operating  the 
real-time  system.  Normally,  the  real¬ 
time  executive  system  controls  a  real¬ 
time  program  operating  concurrently 
with  one  or  more  batch  programs.  The 
real-time  executive  system  eliminates 
the  need  for  the  programmer  to  plan 
concurrently.  It  maintains  and  restores 
the  operational  environment  of  each 
program  so  that  as  far  as  the  program¬ 
mer  is  concerned,  his  program  operates 
as  if  it  were  the  only  one  being  run  in  the 
system.  The  real-time  executive  system 
also  provides  a  number  of  basic  subrou¬ 
tines  that  assist  in  matters  of  console 
control,  rerun,  the  loading  of  segments 
or  overlays,  and  input/output  control 
for  the  various  subsystems  (some  sys¬ 
tems). 

real-time  working  —  The  use  of  the  com¬ 
puter  as  an  element  of  a  processing  sys¬ 
tem  in  which  the  times  of  occurrence  of 
data  transmission  are  controlled  by 
other  portions  of  the  system,  or  by  phys¬ 
ical  events  outside  the  system,  ana  can¬ 
not  be  modified  for  convenience  in 
computer  programming.  Such  an  oper¬ 
ation  either  proceeds  at  the  same  speed 
as  the  events  being  simulated  or  at  a 
sufficient  speed  to  analyze  or  control  ex¬ 
ternal  events  happening  concurrently. 
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rool-timo  working  ratio  —  See  time  scale. 

rool  voriablot  (FORTRAN)  »  A  real  vari¬ 
able  consists  of  a  series  of  not  more  than 
six  alphanumeric  characters  (except 
special  characters)  of  which  the  first  is 
alphabetic  but  cannot  be  one  of  the  inte¬ 
ger  indicators,  i.e.,  I,  J,  K,  L,  M,  or  N. 

roasonablonots  chock  —  Tests  made  on 
data  received  by  a  computer  to  ensure 
that  the  data  in  question  lie  within  a 
given  range.  A  means  of  protecting  a 
system  from  errors. 

rootonoblonosf  fosts  —  These  tests  pro¬ 
vide  a  means  of  detecting  a  gross  error 
in  calculation  or,  while  posting  to  an  ac¬ 
count,  a  balance  that  exceeds  a  prede¬ 
termined  limit.  Typical  examples 
include  payroll  calculations  and  credit- 
limit  checks  in  accounts  receivable.  In 
some  cases  both  an  upper  and  a  lower 
limit  are  established;  each  result  is  then 
machine-compared  against  both  limits 
to  make  certain  that  it  falls  between  the 
two. 

racall  ratio  —  In  information-retrieval  sys¬ 
tems,  the  ratio  of  the  number  of  perti¬ 
nent  documents  retrieved  by  a  single 
uery  to  the  total  number  of  pertinent 
ocuments  in  the  total  collection,  as  de¬ 
termined  by  the  query  criteria. 

rocall  signal  —  A  signal  originated  by  the 
user,  after  the  call  set-up  has  oeen 
completed,  used  to  control  the  data  net¬ 
work  in  some  way  other  than  discon¬ 
nect. 

rocoivo  only  —  The  description  of  a  tele¬ 
type  device  which  has  only  printer 
capabilities.  Such  a  machine  can  receive 
information  from  the  computer  but  can¬ 
not  send  it. 

rocoivo-only  sorvico  —  Service  in  which 
the  data-communication  channel  is  ca¬ 
pable  of  receiving  signals,  but  is  not 
equipped  to  transmit  signals. 

recoivor  —  Also  called  the  card  stacker,  it 
is  that  part  of  the  machine  in  which 
punched  cards  are  deposited  after  pass¬ 
ing  through  the  machine. 

rocoivor  signal  —  Equipment  controlled 
by  signaling  currents  transmitted  over 
the  line  and  used  generally  to  send  out 
new  signals. 

roceivo/tenii  koyboard  sot  (KSR)  — 

A  combination  transmitter  and  receiver 
with  transmission  capability  from  key¬ 
board  only. 

recaiving  margin  —  Sometimes  referred  to 
as  range  or  operating  range.  The  usable 


racord 

range  over  which  the  rangefinder  may 
be  adjusted.  The  normal  range  for  a 
properly  adjusted  machine  is  approxi¬ 
mately  75  points  on  a  120-point  scale, 
raciprocal  —  The  mathematical  expres¬ 
sion  establishing  the  relation  of  a  num¬ 
ber  which  exists  when  that  number  is 
divided  into  a  single  unit  or  one,  i.e.,  the 
process  of  multifuyin^  by  the  reciprocal 
of  the  number  is  equivalent  to  dividing 
by  that  number. 

racirculating  loop  —  In  drum  computers,  a 
small  section  of  memory  that  has  much 
faster  access  than  the  remainder  of 
memory. 

rackoner,  Lincoln  —  An  on-line,  time-shar¬ 
ing  executive  program  developed  by 
Lincoln  Laboratories, 
rocognifion  accuracy,  voico  systom  — 
The  degree  to  which  voice  recognition 
equipment  will  correctly  encode  the 
input  utterance  without  repeated  inputs 
or  corrections;  higher  recognition  accu¬ 
racy  provides  faster  data  input, 
rocognifion,  character  —  The  technolo^ 
of  using  a  machine  to  sense  and  encode 
into  a  machine  language  characters  that 
are  written  or  printed  to  be  read  by 
human  beings. 

recognition,  mognetic  ink  —  See  MICR. 
recognition,  pattern  —  The  recognition  of 
shapes  or  other  patterns  by  a  machine 
system.  Patterns  may  be  sucn  as  physical 
snapes  or  speech  patterns, 
recognizable  machine  —  See  data,  machine 
readable. 

recognizer,  syntax  —  A  subroutine  which 
recognizes  the  phase  class  in  an  artificial 
language,  normally  expressed  in  backus 
normal  form  (BNF),  formal  language 
theory. 

recomplementation  —  An  internal  proce¬ 
dure  that  performs  nines  or  tens  com¬ 
plementation,  as  required,  on  the  result 
of  an  arithmetic  operation, 
record  —  1 .  A  set  of  one  or  more  consecu¬ 
tive  fields  on  a  related  subject,  as  an 
employee’s  payroll  record.  Although  a 
record  neecl  not  be  a  block  in  length, 
such  an  arrangement  is  often  useful.  2. 
A  listing  of  information,  usually  in 
printed  or  printable  form;  one  output  of 
a  compile  consisting  of  a  list  of  the  oper¬ 
ations  and  their  positions  in  the  final 
specific  routine  and  containing  informa¬ 
tion  describing  the  segmentation  and 
storage  allocation  of  the  routine.  3.  To 
make  a  transcription  of  data  by  a  sys- 
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tematic  alteration  of  the  condition, 
property,  or  configuration  of  a  physical 
meaium,  e.g.,  placing  information  on 
magnetic  tapes  or  a  ofrum  by  means  of 
magnetized  spots.  4.  A  group  of  related 
facts  or  fields  of  information  treated  as 
a  unit,  thus  a  listing  of  information  usu¬ 
ally  in  printed  or  printable  form.  5.  To 
put  data  into  a  storage  device.  6.  To 
group  related  facts  or  fields  of  informa¬ 
tion  treated  as  a  unit. 

racord,  addition  —  A  record  that  results  in 
the  creation  of  a  new  record  in  the  up¬ 
dated  master  file. 

racord  block  —  A  specific  storage  area  of 
fixed  size  which  is  usually  m  a  main 
memory  or  file  storage;  it  is  organized 
into  such  standard  blocks  to  allow  more 
flexibility  in  storage  allocation  and  con¬ 
trol.  (Synonymous  with  physical  re¬ 
cord.) 

racord,  choinod  —  Physical  records, 
located  randomly  in  main  or  auxiliary 
memory  modules,  that  are  linked  or 
chained  by  means  of  a  control  field  in 
each  record  which  contains  the  address 
of  the  next  record  in  the  series  or 
chains.  Long  waiting  lists  or  files  can  be 
connected  or  chained  in  this  way. 

racord  chock  tlma  —  The  elapsed  time 
which  is  required  to  verify  a  record 
transfer  on  tape.  The  volume  of  time  or 
duration  that  is  based  on  tape  speed  or 
distance  between  the  rewrite  heads. 

racord  control  tchodulo  —  A  type  of  master 
record  or  schedule  designating  all  ac¬ 
tivities  involved  regarding  disposition 
of  business  records,  i.e.,  transfers,  re¬ 
tention,  etc. 

racord,  data  —  A  record  containing  data 
to  be  processed  by  a  program. 

racord,  dolotion  —  A  new  record  added  to 
a  file,  or  removing  and  replacing  an  ex¬ 
isting  record  in  a  file  as  contrasted  with 
record,  addition. 

racord  doscription  —  In  COBOL,  a  record 
is  described  in  terms  of  the  data  ele¬ 
ments  it  contains.  For  each  element  in  a 
record,  a  character  picture  is  used  to 
specify  its  level,  name,  and  format. 

racord,  dotoil  —  The  specific  listing  of  data 
which  is  a  unit  part  of  a  major  classifica¬ 
tion  of  larger  segments  or  a  total  clas¬ 
sification  of  data. 

racord,  duplicotod  —  Images  or  copies  of 
file  records  that  are  located  in  the  file 
modules,  or  frames  that  are  separate 
from  the  primary  copy.  Such  duplicate 


records  ensure  against  loss  of  urgent  or 
critical  files  or  data. 

rocordor,  digitol  —  A  peripheral  device 
that  records  data  as  discrete,  numeri¬ 
cally  defined  points. 

rocordor,  film  —  A  unit  of  equipment 
which  has  the  capability  of  making  rec¬ 
ords  or  placing  data  on  film  by  using 
light,  dark,  opaque,  or  transparent  spots 
on  photographic  roll  film  or  some  of  the 
latest  digital  type  of  photography  of 
shadow  or  deptns  of  gray.  Sucn  data 
may  be  digital  output  from  a  computer 
or  from  a  sensor.  Some  types  use  a  light 
beam  passing  through  the  film  to  a 
photocell  to  read  data, 
racord  fila,  fixad-langth  —  See  record, 
fixed-length. 

racord  fila,  variabla-langfh  —  A  file  con¬ 
taining  a  set  of  records  that  vary  in 
length. 

racord,  fixod-langfh  —  A  record  in  which 
the  number  of  characters  is  fixed.  The 
restriction  may  be  deliberate  to  simplify 
and  speed  processing,  or  it  may  be 
caused  by  the  limitations  of  the  equip¬ 
ment  used. 

racord  gop  —  1 .  The  space  between  rec¬ 
ords  on  a  tape,  usually  produced  by  tape 
acceleration  or  deceleration  during  tne 
writing  stage  of  processing.  2.  A  gap 
used  to  indicate  tne  end  of  a  record, 
racord  group  —  Several  records  which, 
when  placed  together,  associate  or  iden¬ 
tify  with  a  single  key  which  is  located  in 
one  of  the  records.  Grouping  is  efficient 
in  time  and  space-saving  on  magnetic 
tapes. 

racord  hood  —  A  head  used  to  transfer 
data  to  a  storage  device,  such  as  a  drum, 
disk,  tape,  or  magnetic  card, 
racord  haodar  —  A  specific  record  con¬ 
taining  the  description  of  information 
contained  in  a  classification  or  group  of 
records  which  follows  this  initial  docu¬ 
ment.  Also  known  as  header  table, 
racord  hooding  —  A  record  which  contains 
an  identification  or  description  of  the 
output  report  to  which  following  rec¬ 
ords  are  related  and  which  is  concerned 
with  the  body  of  the  report, 
racord,  homo  —  Usually  the  first  record  in 
a  chain  of  records,  i.e.,  the  home  record 
is  used  with  the  chaining  method  of  file 
development  or  organization, 
racording  —  The  operation  by  which  an 
input  device  facilitates  the  presentation 
of  source  data  to  be  processed. 
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recording  density  —  The  number  of  bits 
per  a  given  unit  length  of  a  linear  track 
in  a  recording  medium. 

recording  density,  tope  —  See  tape  record¬ 
ing  density. 

recording  double-pulse  —  A  specific 
method  for  magnetic  recording  of  bits, 
in  which  each  storage  cell  comprises  two 
regions,  magnetized  in  opposite  senses 
with  unmagnetized  regions  on  each 
side. 

recording-frequency  doubling  —  Magnetic 
recording  of  bits  by  a  specific  method  in 
which  each  storage  cell  comprises  two 
magnetized  regions  with  unmagnetized 
regions  on  each  side.  The  magnetized 
regions  are  magnetized  in  opposite 
senses  to  represent  zero  and  in  the  same 
sense  to  represent  one.  The  sense  of  the 
magnetization  is  changed  in  passing 
from  one  cell  to  the  next, 
recording  head  —  A  head  used  to  transfer 
data  to  a  storage  device,  such  as  a  drum, 
disk,  tape,  or  magnetic  card, 
recording,  magnetic  —  That  special 
method  of  recording  data  by  impressing 
a  pattern  of  magnetization  on  a  thin 
layer  of  magnetic  material,  usually  on  a 
nonmagnetic  base,  such  as  a  disk,  drum, 
tape,  etc. 

recording  mode  —  In  the  COBOL  system, 
the  representation  in  external  media  of 
data  associated  with  a  data-processing 
system. 

recording  phase,  redundant  —  See  redun¬ 
dant  phase  recording, 
recordings,  dual  —  The  dual  recording  of 
critical  data  makes  it  possible  to  ma¬ 
chine-compare  the  two  for  verification. 
It  is  more  commonly  used  in  mark-sense 
recording  operations  and  those  card- 
punch  operations  in  which  it  is  neces¬ 
sary  to  verify  only  one  or  two  fields, 
recording,  source  —  The  recording  of  data 
in  machine-readable  documents,  such 
as  punched  cards,  punched  paper  tape, 
magnetic  tapes,  etc.  Once  in  tnis  form, 
the  data  may  be  transmitted,  processed, 
or  reused  without  manual  processing, 
record,  label  —  A  record  used  to  identify 
the  contents  of  a  file  or  reel  of  magnetic 
tape. 

record  layout  —  A  record  must  be  orga¬ 
nized  or  arranged  in  sequence  as  to  oc¬ 
currence  of  items  and  the  size, 
distribution,  etc.,  i.e.,  as  the  two-dimen¬ 
sional  format  of  a  printed  page, 
record  length  —  1 .  In  a  computer,  the 
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number  of  characters  necessary  to  con¬ 
tain  all  the  information  in  a  record.  2. 
An  arbitrarily  chosen  number  of  charac¬ 
ters  that  comprise  the  records  in  a  given 
program.  To  secure  this  record  length. 
It  is  sometimes  necessary  to  pad  the  rec¬ 
ords.  (Clarified  by  padding.) 
rocord  length  or  word  —  The  number  of 
characters,  digits  or  words  which  com¬ 
prise  a  data  set  of  fixed  or  variable  size, 
record,  logical  —  A  record  that  contains 
pertinent  information  about  a  common 
subject.  The  most  basic  subdivision  of  a 
record  is  called  a  field, 
record  mark  —  A  special  character  used  in 
some  computers  either  to  limit  the  num¬ 
ber  of  characters  in  a  data  transfer,  or  to 
separate  blocked  or  grouped  records  in 
tape. 

record,  master  —  The  basic  updated  re¬ 
cord  used  in  the  next  file-processing 
run.  A  master  record  is  most  often  a 
magnetic  tape  item.  Visual  copies  for 
possible  analysis  and  alteration  are  usu¬ 
ally  developed. 

record  name  —  In  COBOL,  the  name 
given  to  a  record  within  a  file  and  as¬ 
signed  the  level  number  0 1 .  Data  names 
for  elements  within  a  record  have  lower- 
level  numbers,  02,  03,  etc. 
record,  physical  —  Punched  cards  are  each 
a  physical  record,  and  magnetic  tapes 
and  disks  have  physical  records  as 
bounded  by  interrecord  gaps, 
record  ready  —  A  signal  from  a  file-access 
mechanism  to  the  computer  that  a  re¬ 
cord  whose  address  was  previously  pro¬ 
vided  by  a  seek  commana  has  now  been 
located  and  may  be  read  into  memory, 
record,  reference  —  An  output  of  a  com¬ 
piler  that  lists  the  operations  and  their 
positions  in  the  final  specific  routine, 
and  contains  information  describing  the 
segmentation  and  storage  allocation  of 
the  routine. 

records  —  Any  unit  of  information  that  is 
to  be  transferred  between  the  main 
memory  and  a  peripheral  device  is 
defined  as  a  record.  Records  can  be  of 
any  length. 

records/blocks  —  Many  mass-storage  sys¬ 
tems  organize  data  into  blocks  called 
records.  Often  when  a  data  transfer  be¬ 
tween  the  storage  system  and  the  com¬ 
puter  is  performea,  an  entire  record 
must  be  transferred.  Some  systems  uti¬ 
lize  a  fixed  record  size,  which  means  that 
all  records  are  of  the  same  length.  Most 
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tape  systems,  however,  allow  a  variable 
recora  size,  which  means  that  a  record 
may  be  as  short  as  one  byte  or  as  long 
as  desired.  Note  that  the  use  of  short 
records  may  reduce  the  storage  capacity 
substantially  due  to  gaps  between  rec¬ 
ords. 

record,  somiflxod  length  —  A  particular 
fixed-length  record  which  has  a  length 
subject  to  change  at  the  choice  of  the 
system  analyst  or  programmer,  al¬ 
though  such  lengths  usually  remain 
fixed  for  a  given  problem,  run,  specific 
operation,  or  routine. 

records,  grouped  —  A  set  of  records  shar¬ 
ing  the  same  label,  tag,  or  key. 

records,  grouping  of  —  The  combining  of 
two  or  more  records  into  one  block  of 
information  on  tape,  to  decrease  the 
wasted  time  due  to  tape  acceleration 
and  deceleration  and  to  conserve  tape 
space.  This  is  also  called  blocking  of 
records. 

records  management  —  A  specific  pro¬ 
gram  designed  to  provide  economy  and 
efficiency  in  the  creation,  organization, 
maintenance,  use,  and  disposition  of 
records.  Thus,  needless  records  will  not 
be  created  or  kept  and  only  the  valuable 
records  will  be  preserved. 

rocord  sorting  —  The  basic  element  of  a 
file  such  that  the  sorting  of  file  consti¬ 
tutes  the  reordering  of  file  records;  also 
referred  to  as  item. 

rocords,  ovorllow  —  Records  which  can¬ 
not  be  accommodated  in  assigned  areas 
of  a  direct  access  file  and  which  must  be 
stored  in  another  area  where  they  can 
be  retrieved  by  means  of  a  reference 
stored  in  place  of  the  records  in  their 
original  assigned  area. 

rocord-storago  mork  —  A  special  character 
that  appears  only  in  the  record-storage 
unit  of  the  card  reader  to  limit  the 
length  of  the  record  read  into  processor 
storage. 

record,  strip  —  A  recording  method  in 
which  information  is  stored  vertically 
with  strips  visible  for  information  loca¬ 
tion. 

records,  variable-length  (sorting)  — 

Denumerable  file  elements  for  which 
the  number  of  words,  characters,  bits, 
fields,  etc.,  is  not  constant. 

record  system,  fixed-length  —  See  fixed- 
length  record  system. 

record,  trailer  —  A  record  that  follows  a 


CTOup  of  records  and  contains  pertinent 
data  related  to  the  group  of  records, 
record,  transaction  —  Specific  information 
which  modifies  information  in  a  file, 
record  type  —  A  data  structure  defined  to 
contain  the  information  describing  the 
entities  being  racked  by  a  data  base,  and 
their  associated  attributes.  Data  bases 
generally  contain  files  with  records  of  a 
homogeneous  data  type.  Some  less  so¬ 
phisticated  file  systems  may  contain  files 
that  possess  mixed  record  types, 
rocord,  unit  —  1 .  A  separate  record  that  is 
similar  in  form  and  content  to  other  rec¬ 
ords,  e.g.,  a  summary  of  a  particular  em¬ 
ployee’s  earnings  to  date.  2.  Sometimes 
refers  to  a  piece  of  nontape  auxiliary 
equipment,  e.g.,  card  reader,  printer,  or 
console  typewriter. 

rocord,  voriablo  longth  —  A  record  which 
has  a  loose  or  unfixed  number  of  con¬ 
stituent  parts,  i.e.,  blocks,  words,  etc., 
are  subject  to  particular  installation  or 
chief  programmer  rules,  constraints, 
conventions,  or  by  the  equipment  de¬ 
sign. 

rocovory  fallback  —  The  restoration  of  a 
system  to  full  operation  from  a  fallback 
mode  of  operation  after  the  cause  of  the 
fallback  has  been  removed, 
racovary  pracadurat,  arror  —  Procedures 
designed  to  help  isolate  and,  where  pos¬ 
sible,  to  recover  from  errors  in  equip¬ 
ment.  The  procedures  are  often  used  in 
conjunction  with  programs  that  record 
the  statistics  of  machine  malfunctions. 

racovary  program,  automatic  —  The  pro¬ 
cess  in  a  system  built  on  providing  a 
high  degree  of  reliability,  wnere  a  diag¬ 
nostic  routine  locates  the  trouble  and 
the  automatic  recovery  program  shifts 
to  dimlexed  or  standby  equipment,  or 
to  a  fallback  mode  of  operation, 
racovary  routina  —  Most  commonly  in 
tape  operations  a  reading  or  writing 
error  will  occur.  Usually  the  record  is 
reread  or  rewritten  several  times  before 
any  appropriate  action  is  taken.  If  the 
error  does  not  disappear,  the  program 
is  halted,  but  preferably  a  record  should 
be  made  of  the  error  and  the  program 
continued,  as  devised  by  scores  of  spe¬ 
cial  recovery  routines, 
rocursion  —  The  continued  repetition  of 
the  same  operation  or  group  of  opera¬ 
tions. 

racursiva  —  Pertaining  to  a  process  that  is 
inherently  repetitive.  The  result  of  each 
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recursive  function 

repetition  is  usually  dependent  upon 
the  result  of  the  previous  repetition. 

recursive  function  —  A  mathematical  func¬ 
tion  which  is  defined  in  terms  of  itself; 
for  example,  an  operation  which  takes 
advantage  of  the  recursive  definition  of 
the  function,  resulting  in  either  repeti¬ 
tion  of  the  calculations  using  the  same 
function,  or  using  the  same  function 
with  a  slight  modification. 

recursive  process  —  In  data  processing,  a 
method  of  computing  values  of  func¬ 
tions  in  which  each  stage  of  processing 
contains  all  subsequent  stages,  i.e.,  the 
first  stage  is  not  completed  until  all 
other  stages  have  been  completed. 

recycling  of  programs  —  An  organized  ar¬ 
rangement  for  recycling  programs 
through  a  computer  when  alternates 
have  oeen  made  in  one  program  that 
may  change  or  have  an  effect  on  other 
programs. 

redoct  —  To  edit  or  revise  input  data. 

redaction  —  A  new  or  revised  edition  of 
input  data. 

redefine  —  In  COBOL,  to  reuse  the  same 
storage  area  for  different  data  items 
during  program  execution  by  means  of 
appropriate  instructions  in  the  data  pro¬ 
gram. 

red  tope  —  1 .  Pertaining  to  administrative 
or  overhead  operations  or  functions 
that  are  necessary  in  order  to  maintain 
control  of  a  situation;  e.g.,  for  a  com¬ 
puter  program,  housekeeping  involves 
the  setting  up  of  constants  and  variables 
to  be  used  in  a  program.  2.  A  general 
term  that  reserves,  restores,  and  clears 
the  memory  areas. 

rad-fapt  oparation  —  A  computer  opera¬ 
tion  that  does  not  directly  contribute  to 
the  solution;  i.e.,  arithmetical,  logical, 
and  transfer  operations  used  in  modify¬ 
ing  the  address  section  of  other  instruc¬ 
tions,  in  the  counting  cycles,  and  in  the 
rearrangement  data. 

raducfion,  data  —  The  transformation  of 
raw  data  into  a  more  useful  form,  e.g., 
smoothing  to  reduce  extraneous  noise. 

roduction,  data,  raal  tiiiia»5^^  data  re¬ 
duction,  real  time. 

radundanca,  longitudinal  —  A  condition  in 
which  the  bits  in  each  track  or  row  of  a 
record  do  not  total  an  even  (or  odd) 
number.  The  term  is  usually  used  to 
refer  to  records  on  magnetic  tape,  and 
a  system  can  have  either  odd  or  even 
longitudinal  parity. 
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rodundancy,  communication 

rodundonco,  vortical  —  An  error  condition 
that  exists  when  a  character  fails  a  parity 
check,  i.e.,  has  an  even  number  of  bits  in 
an  odd-parity  system,  or  vice  versa. 

rodundancy  —  1.  In  the  transmission  of  in¬ 
formation,  redundancy  is  the  fraction  of 
the  gross-information  content  of  a  mes¬ 
sage  that  can  be  eliminated  without  the 
loss  of  the  essential  information. 
Numerically,  it  is  one  minus  the  ratio  of 
the  net  information  content  to  the  gross 
information  content,  expressed  in  per¬ 
cent.  2.  An  extra  piece  of  information 
used  to  assist  in  determining  the  accu¬ 
racy  of  moved  digits  or  words  in  a  com¬ 
puter.  (Clarified  by  redundant  check.) 

redundancy  check  —  A  checking  technique 
based  on  the  presence  of  extra  (redun¬ 
dant)  information  which  is  used  only  for 
checking  purposes.  Parity  checking, 
check  digits,  controlfotals,  and  hash  to¬ 
tals  are  all  examples  of  redundancy 
checks. 

redundancy  check  character,  longitudinal 

—  On  a  tape  where  each  character  is 
represented  in  a  lateral  row  of  bits,  a 
character  used  for  checking  the  parity  of 
each  track  in  the  longitudinal  direction. 
Such  a  character  is  usually  the  last  char¬ 
acter  recorded  in  each  block  and  is  used 
in  some  magnetic  recording  systems  to 
reestablish  the  initial  recording  status. 
Abbreviated  RCL. 

rodundancy  chock,  cyclic  —  A  cyclic  parity 
check  character  for  longitudinal  eiror 
control  calculated  from  a  devisor 
polynomial.  A  typical  one  is:  X^®  +  X*® 
-f-  X^  -f-  1. 

rodundancy  chock,  longitudinal  —  An  error 
control  device  or  system  based  on  the 
arrangement  of  data  in  blocks  according 
to  some  preset  rule,  the  correctness  of 
each  character  within  the  block  being 
determined  on  the  basis  of  the  specific 
rule  or  set. 

rodundancy  chock,  vortical  An  odd  par¬ 
ity  check  performed  on  each  character 
of  a  transmitted  block  of  ASCII-coded 
data  as  the  block  is  received.  Ab¬ 
breviated  RCV.  See  also  redundancy 
check,  cyclic;  redundancy  check,  longi¬ 
tudinal. 

rodundancy,  communication  —  Duplica¬ 
tion  or  partial  duplication  of  circuitry  or 
information  designed  to  decrease  the 
probability  of  a  system  or  communica¬ 
tion  failure.  Redundancy  is  also  used  to 
refer  to  inadvertent  communication  of 
more  information  or  detail  than  is  re- 
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quired  with  a  consequent  waste  of  avail- 
ahle  communication  capacity. 

r«dundoiit  character  —  A  character  specifi¬ 
cally  added  to  a  group  of  characters  to 
ensure  conformity  with  certain  rules 
that  can  be  used  to  detect  a  computer 
malfunction. 

redundant  check  —  The  use  of  extra  bits  in 
machine  words  for  the  purpose  of  de¬ 
tecting  malfunctions  ana  mistakes. 

redundant  checking  —  See  checking,  re¬ 
dundant. 

redundant  code  —  A  code  using  more  sig¬ 
nal  elements  than  necessary  to  repre¬ 
sent  the  intrinsic-processing  informa¬ 
tion. 

redundant  phase  recording  —  Ensures 
transfer  reliability,  reduces  problem  of 
skew  in  bidirectional  operation.  Each 
tape  track  is  redundantly  paired  with  a 
second,  nonadjacent  track.  Use  of  phase 
(rather  than  amplitude)  recording 
reduces  the  dropouts  due  to  variations 
in  amplitude. 

reel  —  A  spool  of  tape;  generally  refers  to 
magnetic  tape. 

reel,  feed  —  A  specific  reel  from  which 
tape  is  unwound  during  the  processing. 

reel  number  —  A  sequence  number  that 
identifies  a  particular  reel  in  a  file  of 
reels. 

reels,  pocket-size  —  Handy  to  carry,  easy 
to  load.  Each  8^/2 -inch  reel  holds  up  to 
3  million  bits,  the  equivalent  of  4000 
feet  of  paper  tape,  assuming  6-bit  words 
are  used. 

reel,  take-up  —  A  specific  reel  on  which 
tape  is  wound  or  may  be  wound  during 
processing. 

reenterable  —  A  special  attribute  of  a  pro¬ 
ram  that  describes  a  routine  which  can 
e  shared  by  several  tasks  concurrently 
(“reusable  reentrant”),  or  which  can 
“call”  itself  or  a  program  which  calls  it. 
Special  provisions  are  required:  p)  to 
externalize  all  intermediate  variables 
used  (the  “prototype  control  section” 
of  the  calling  program),  and  (2)  to  avoid 
destruction  or  the  return  address  by  cir¬ 
cular  calling  sequences. 

raantarabla  load  modulo  —  A  type  of  load 
module  which  can  be  used  repeatedly  or 
concurrently  by  two  or  more  jobs  or 
tasks. 

reonfront^ — That  property  of  a  program 
that  enables  it  to  be  interrupted  at  any 
point  by  another  user,  and  then 
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resumed  from  the  point  of  interruption. 
Reentrant  programs  are  often  found  in 
multiprogramming  and  time-sharing 
systems,  where  there  is  a  requirement 
for  a  common  store  of  so-called  public 
routines  that  can  be  called  by  any  user 
at  any  time.  The  process  is  controlled  by 
a  monitor  that  preserves  the  routine’s 
environment  (registers,  working  stor¬ 
age,  control  indicators,  etc.)  when  it  is 
interrupted  and  restores  that  environ¬ 
ment  wnen  the  routine  is  resumed  for  its 
initial  use. 

roantrant  coda  —  A  specific  set  of  instruc¬ 
tions  that  form  a  single  copy  of  a  pro¬ 
gram  or  routine  that  is  shared  by  two  or 
more  programs,  as  contrasted  to  the 
conventional  method  of  embedding  a 
copy  of  a  subroutine  within  each  pro¬ 
gram.  Typically,  reentrant  routines  are 
composea  completely  of  instructions 
and  constants  tnat  are  not  subject  to 
modification  during  execution. 

raantrant  coda  ganaratlon  —  In  some  sys¬ 
tems,  the  FORTRAN  IV  and  BASIC 
compilers  automatically  produce  a  reen¬ 
trant  code  that  is  compatible  with  AS¬ 
SEMBLY  language  object  code.  This 
feature  provides  tne  user  with  the  con¬ 
venience  of  an  efficient,  high-level  lan- 
uage  in  conjunction  with  the  more 
asic  assembly  language  and  standard 
library  routines  for  applications  soft¬ 
ware. 

raantrant  program  ^  A  program  (or  por¬ 
tion)  that  can  be  used  simultaneous^  by 
different  routines.  Programs  can  call 
themselves  repeatedly  or  may  call  a  rou¬ 
tine  that  in  turn  calls  a  reentrant  coded 
program  again. 

roantry  point  —  The  point  at  which  an  in¬ 
struction  or  a  program  is  reentered 
from  a  subroutine  or  main  program  is 
called  the  reentry  point. 

rafaranca  —  An  indication  of  where  to  find 
specific  information,  e.g.,  by  reference 
to  a  document,  an  author,  an  instruc¬ 
tion,  etc. 

rafaranca  addrats  —  1 .  Addresses  that  are 
used  in  converting  related  addresses  to 
machine-language  addresses.  2.  An  ad¬ 
dress  used  as  a  reference  for  a  group  of 
related  addresses. 

rafaranca  addrass,  indiract  —  See  address, 
indirect  reference. 

rafaranca  axis  —  A  line  drawn  across  the 
plotting  grid  at  the  location  of  a  selected 
value  such  as  at  the  zero  of  an  axis. 
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r«f«r«iic«  block,  mostago 

roforonco  block,  mostago  —  See  block, 
message  reference. 

roferonco  debugging  aids  —  See  debug¬ 
ging  aids,  reference. 

roforonco,  direct  address  —  See  address, 
direct  reference. 

reference,  external  —  See  external  refer¬ 
ence. 

reference-input  signal  —  A  signal  that  is 
specifically  external  to  a  control  loop 
which  serves  as  the  standard  of  compan¬ 
ion  for  the  directly  controlled  variable. 

reference  instruction  —  An  instruction  de¬ 
signed  to  allow  reference  to  systemati- 
csuly  arranged  or  stored  data. 

reference  line,  character-spocing  —  See 

character-spacing  reference  line. 

reference  listing  —  A  list  printed  by  a  com¬ 
piler  to  indicate  instructions  as  they  ap¬ 
pear  in  the  final  routine  including 
details  of  storage  locations. 

reference  programming,  library  —  A  dis¬ 
tinct  program  to  form  an  assemblage,  or 
to  retrieve  from  or  input  to  a  library, 
instead  of  one  written  for  a  particular 
job.  It  is  a  program  which  may  be  called 
simply  by  reference  to  an  index  of  li¬ 
brary  program  names. 

reference  record  —  An  output  of  a  com¬ 
puter  that  lists  the  operations  and  their 
positions  in  the  final  specific  routine. 
The  output  also  contains  information 
describing  the  segmentation  and  stor¬ 
age  allocation  of  the  final  routine. 

reference  toble,  program  —  That  section 
of  storage  used  as  an  index  for  opera¬ 
tions,  subroutines,  and  variables. 

reference  time  —  An  instant  near  the  be¬ 
ginning  of  a  switching  routine,  chosen 
as  an  origin  for  time  measurements.  It  is 
the  instant  when  the  drive  pulse  reaches 
a  specific  fraction  of  its  instantaneous 
value.  The  drive  pulse  is  also  called 
magnetic  cell  response  pulse,  and  inte¬ 
grated  voltage  pulse. 

roforoncing,  input/output  —  References  to 
data  on  tape  or  disk  are  made  symboli¬ 
cally.  Instead  of  describing  the  address 
of  a  certain  disk  or  tape,  the  program¬ 
mer  refers  to  such  data  with  a  functional 
name.  This  means  the  programmer 
need  not  keep  in  mind  where  data  will 
be  coming  from. 

raflacfanca  —  In  OCR  (optical  character 
recognition)  the  diffuse  reflectivity  of 
ink-free  areas  of  the  substrate  on  wnich 
the  printing  exists. 


raganaration 

raflactance,  background  —  An  optical 
character  recognition  term  related  to 
the  reflectance  of  the  background  of  a 
document  surface  within  the  area  re¬ 
served  for  printing  (clear  band),  as  com¬ 
pared  to  a  reference  standard. 

roflocfanco  ink  —  See  ink,  reflectance. 

roflo^anco  ratio  —  The  reciprocal  of  the 
ratio  of  the  intensity  of  the  light  re¬ 
flected  from  the  image  area  of  a  picture 
to  the  intensity  of  light  reflected  from 
the  background  or  light  area. 

rofloctonco,  spoctrol  —  The  determined 
reflectance  related  or  caused  by  a  spe¬ 
cific  wavelength  of  incident  light  from  a 
specified  surface. 

rofloctod  binary  —  See  binary,  reflected. 

rolloctod  codo  —  Any  binary  code  that 
changes  by  only  one  bit  when  going 
from  one  number  to  the  number  im¬ 
mediately  following.  (Synonymous  with 
reflected-binary  code  and  cyclic  code.) 

rall0ctlon,  coafViciant  —  The  ratio  of  inci¬ 
dent  to  reflected  light  intensity  at  a 
point  on  a  surface. 

r«ll«ctiv0  scan  —  A  scan  technique  in 
which  the  light  source  is  aimed  at  a  re¬ 
flecting  surface  to  illuminate  the  photo¬ 
sensor. 

raflactiva  spot  —  An  evident  mark  which 
indicates  the  beginning  or  end  of  a  tape. 

rafrashar  rata,  display  ^ — The  manufac¬ 
turer’s  recommended  number  of  frames 
per  second  for  regenerating  the  display. 

rafrashing  —  A  process  of  constantly  reac¬ 
tivating  or  restoring  information  that 
decays  or  fades  away  when  left  idle.  For 
instance,  the  phosphor  on  a  crt  screen 
needs  to  be  constantly  reactivated  by  an 
electron  beam  in  order  to  remain  il¬ 
luminated.  Cells  in  dynamic  memory 
elements  must  be  repeatedly  accessed 
in  order  to  avoid  a  fading  away  of  their 
contents. 

rafrash-RAM  —  A  dynamic  RAM  that 
loses  its  contents  within  a  few  mil¬ 
liseconds.  Refresh  logic  must  then  re¬ 
write  the  contents  of  the  complete  RAM 
within  a  two-millisecond  period. 

raganarate  —  The  restoring  of  informa¬ 
tion  that  is  electrostatically  stored  in  a 
cell,  on  the  screen  of  a  cathode-ray  tube 
in  order  to  counteract  fading  and  other 
disturbances  that  are  prevalent  with  this 
type  of  information. 

raganaration  —  1 .  The  process  of  return¬ 
ing  a  part  of  the  output  signal  of  an  am- 
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plifier  to  its  input  circuit  in  such  a  man¬ 
ner  that  it  reinforces  the  excitation  and 
thereby  increases  the  total  amplifica¬ 
tion.  2.  Periodic  restoration  of  stored 
information.  3.  The  inclusion  of  logic  in 
a  system  design  to  permit  the  genera¬ 
tion  of  data  (when  required)  from  basic 
formulae  as  opposed  to  storage  of  large 
volumes  of  static  data. 
rag«nnration  pulsn  —  See  pulse,  regenera¬ 
tion. 

regenerative  feedback  —  A  technicme 
which  returns  part  of  the  output  of  a 
machine,  system,  or  process  to  me  input 
in  a  way  that  causes  a  larger  feedback, 
regenerative  memory  —  A  memory  device 
whose  contents  gradually  vanish  if  not 
periodically  refreshed, 
regenerative  reading  —  A  specific  read 
operation  which  involves  the  automatic 
writing  of  data  back  into  the  positions 
from  which  it  is  extracted, 
regenerative  repeater  —  A  repeater  in 
which  retransmitted  signals  are  practi¬ 
cally  free  from  distortion, 
regenerative  storage  —  See  storage,  cir¬ 
culating. 

regenerative  track  —  Same  as  loop,  high 
speed. 

region  —  1 .  In  relative  coding,  a  group  of 
location  addresses  that  are  all  relative  to 
the  same  specific  reference  address.  2.  A 
group  of  machine  addresses  that  refer 
to  a  base  address. 

regionol  address  —  An  address  of  a  ma¬ 
chine  instruction  within  a  series  of  con¬ 
secutive  addresses;  e.g.,  RI8  and  R19 
are  specific  addresses  in  an  “R”  region 
of  “N”  consecutive  addresses,  where  all 
addresses  must  be  named, 
register —  1.  A  device  for  the  temporary 
storage  of  one  or  more  words  to  facili¬ 
tate  arithmetical,  logical,  or  transferral 
operations.  Examples  are  the  accumula¬ 
tor,  address,  index,  instruction,  and 
M-Q, registers.  2.  The  hardware  for  stor¬ 
ing  one  or  more  computer  words.  Reg¬ 
isters  are  usually  zero-access  storage 
devices.  3.  A  term  to  designate  a  specific 
computer  unit  for  storing  a  group  of 
bits  or  characters. 

registar-A  —  Same  as  register,  arithmetic, 
ragistar,  accumulator  —  That  part  of  the 
arithmetic  unit  in  which  the  results  of  an 
operation  remain;  into  which  numbers 
are  brought  from  storage,  and  from 
which  numbers  may  be  taken  for  stor¬ 
age. 


ragittar,  addrats  —  A  register  that  stores 
an  address. 

register,  addressable  —  That  specific  tem¬ 
porary  storage  unit  or  device  as  repre¬ 
sented  by  particular  storage  location 
numbers. 

register  address  field  —  The  portion  of  an 
instruction  word  that  contains  a  register 
address. 

register,  arithmetic  — ~  That  particular  reg¬ 
ister  in  the  logic  unit  wnich  holds  the 
operands  required  for  a  specific  opera¬ 
tion.  i.e.,  it  can  hold  the  addend  for  ad¬ 
dition,  the  multiplier  for  multiplication, 
or  particular  words  to  be  compared  or 
shitted,  etc. 

register,  B  —  Same  as  index  register. 

register,  base  —  Same  as  index  register. 

register,  block  —  An  address  register  of 
available  blocks  of  storage  that  are 
chained  together  for  use  by  the  line  con¬ 
trol  computer,  for  the  allocation  of  in¬ 
coming  information. 

register,  boundary  — A  special  register 
used  in  a  multiprogrammed  system  to 
designate  the  upper  and  lower  ad¬ 
dresses  of  each  user’s  program  block  in 
the  core  memory. 

register,  buffer  output  —  The  buffering  or 
transfer  device  which  receives  data  from 
internal  storage  and  transfers  it  to  an 
output  media  such  as  magnetic  tape. 

register  copocity  —  The  upper  and  lower 
limits  of  the  numbers  that  may  be  proc¬ 
essed  in  a  register. 

register,  check  —  A  register  used  to  store 
information  temporarily  where  it  may 
be  checked  with  the  result  of  a  succeed¬ 
ing  transfer  of  this  information. 

register,  circulating  —  1 .  A  shift  register  in 
which  the  stored  information  is  moved 
right  or  left,  and  the  information  from 
one  end  is  reinserted  at  the  other  end. 
In  the  case  of  one-character  right  shift, 
the  right-most  character  reappears  as 
the  new  left-most  character  and  every 
other  character  is  shifted  one  position 
to  the  right.  2.  A  register  in  which  the 
process,  as  in  the  preceding  statement, 
is  continuously  occurring.  This  can  be 
used  as  a  delaying  mechanism. 

rogittar,  control  —  1 .  A  register  which 
holds  the  identification  of  the  instruc¬ 
tion  word  to  be  executed  next  in  time 
sequence,  following  the  current  opera¬ 
tion.  The  register  is  often  a  counter  that 
is  incremented  to  the  address  of  the 
next  sequential-storage  location,  unless 
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r«gitf*r,  currant-instruction 

a  transfer  or  other  special  instruction  is 
specified  by  the  program,  (Synonymous 
with  program  counter,  and  contrasted 
with  program  register.)  2.  The  ac¬ 
cumulator,  register,  or  storage  unit  that 
stores  the  current  instruction  governing 
a  computer  operation;  an  instruction 
register. 

rogistor,  curront-instruction  —  The  con¬ 
trol-section  register  that  contains  the  in¬ 
struction  currently  being  executed  after 
it  is  brought  to  the  control  section  from 
memory.  Also  called  instruction  regis¬ 
ter. 

raglstar,  data  (microcoinputars)  —  The 

data  registers,  when  addressed,  store 
the  data  present  on  the  MPU  data  bus 
during  an  MPU  write  operation.  This 
data  will  also  appear  on  those  periph¬ 
eral  lines  that  nave  been  programmed 
as  PI  A  outputs.  If  a  peripheral  line  is 
serving  as  an  input,  the  corresponding 
bit  position  of  the  data  register  can  stiU 
be  written  into  by  the  MrU;  however, 
the  information  on  the  data  bus  will  not 
appear  on  that  peripheral  data  line. 
During  an  MPU  read  operation,  the  data 
present  on  peripheral  lines  pro¬ 
grammed  as  inputs  is  transferred  di¬ 
rectly  to  the  MrU  data  bus.  The  PI  A 
control  registers  allow  the  MPU  to  es¬ 
tablish  ana  control  the  operating  modes 
of  the  peripheral  control  lines.  By 
means  oi  these  four  lines,  control  infor¬ 
mation  is  passed  back  and  forth  between 
the  MPU  and  peripheral  devices. 

ragisfar,  dalay  lina  —  A  unique  register  in¬ 
corporating  a  delay  line  plus  a  means 
for  a  signm  r^eneration,  and  a  feed¬ 
back  channel.  Thus,  the  storage  of  data 
in  serial  representation  is  achieved 
through  continual  circulation. 

ragittar,  datignation  —  A  register  into 
which  data  is  being  placed. 

ragistar,  deublo-word^ — Two  registers 
used  to  hold  a  64-bit  double-word 
(some  computers). 

ragitfar,  E  —  A  register  treated  as  an  ex¬ 
tension  of  the  accumulator  register  and¬ 
/or  the  quotient  register.  This  register 
is  used  to  perform  arithmetic  requiring 
double-words. 

ragittar,  axtaniion  — -  On  some  small  sys¬ 
tems  this  8-bit  register  supports  the  ac¬ 
cumulator  in  periorming  arithmetic  op¬ 
erations,  logic  operations,  and 
data-transfer  operations.  The  serial  i/o 
capability  is  also  implemented  via  the 
extension  register. 


ragittar  langth 

ragittar,  axtarnai  —  These  registers, 
which  can  be  referenced  by  the  pro¬ 
gram,  are  located  in  control  storage  as 
specific  addresses.  These  are  the  loca¬ 
tions  (registers)  which  the  programmer 
references  when  he  desires  that  some 
sort  of  computational  function  be  car¬ 
ried  out. 

ragittar  flia  —  A  bank  of  multiple-bit  reg¬ 
isters  that  can  be  used  as  temporary 
storage  locations  for  data  or  instruc¬ 
tions  and  is  often  referred  to  as  a  stack. 

ragittar,  flip-flop  —  Chainlike  connections 
of  flip-flops  used  to  store  binary  digits 
which  are  stored  in  parallel  or,  if 
desired,  serially,  wherein  data  may  be 
fed  from  one  end  and  shifted  bit  by  bit. 
If  chained  in  parallel,  all  flip-flops  can 
be  set  to  the  desired  state  simultane¬ 
ously. 

ragittar,  icand  —  That  register  which  is 
used  in  multiplication  to  hold  the  multi¬ 
plicand. 

ragittar,  iar  —  That  register  which  holds 
the  multiplier  during  a  multiplication 
operation. 

ragittar,  indax  —  A  specific  register  that 
contains  a  quantity  which  may  be  used 
to  modify  memory  addresses. 

ragittar,  indiroct  addratting  —  A  proce¬ 
dure  or  addressing  mode  that  utilizes 
the  contents  of  memory  pointer  regis¬ 
ters  to  indicate  a  memory  address 

ragittar,  input  —  A  specific  register  which 
receives  data  from  input  devices  to  hold 
only  long  enough  to  complete  transfer 
to  internal  storage,  i.e.,  to  an  arithmetic 
register,  etc.,  as  directed  by  the  pro¬ 
gram. 

ragittar  input-buflar  —  That  device  which 
accepts  data  from  input  units  or  media 
such  as  magnetic  tape  or  disks  and 
which  transfers  this  data  to  internal 
storage. 

ragittar  input/output  —  Same  as  index  reg¬ 
ister. 

ragittar,  inttruction  —  A  temporary  stor¬ 
age  device  which  retains  the  instruction 
code  of  the  instruction  currently  being 
executed.  Also,  known  as  instruction 
counter.  The  arrangement  of  informa¬ 
tion;  an  item  of  data  which  is  discernible 
as  the  equivalent  to  a  command  to  per¬ 
form  a  certain  operation;  the  sequence 
of  operations  for  equivalent  or  pro¬ 
gramming  sequences. 

ragitfar  langth  —  The  number  of  digits. 


r«gitt«r,  magn«tic-fhift 

characters,  or  bits  that  a  register  can 
store. 

r«gitt«r,  magnstic-thift  —  A  register  that 
makes  use  of  magnetic  cores  as  binary 
storage  elements,  and  in  which  the  pat¬ 
tern  of  binary  digital  information  can  be 
shifted  from  one  position  to  the  next 
left  or  right  position. 

r«gist«r,  mask  —  The  mask  register  func¬ 
tions  as  a  filter  in  determining  which 
portions  of  words  in  masked  operations 
or  logical  comparisons  are  to  be  tested. 
In  repeated  masked-search  operations, 
both  the  mask  register  and  the  repeat 
counter  must  be  loaded  prior  to  execut¬ 
ing  the  actual  search  command  (some 
systems). 

r«gitt«r,  msmory  —  A  register  in  the  stor¬ 
age  of  the  computer,  m  contrast  with  a 
register  in  one  of  the  other  units  of  the 
computer. 

register  mod#  —  On  some  systems,  regis¬ 
ter  mode  means  any  of  the  general  reg¬ 
isters  may  be  used  as  simple  accumula¬ 
tors  and  the  operand  is  contained  in  the 
selected  register.  Since  they  are  hard¬ 
ware  registers,  in  these  systems,  and 
within  the  processor,  the  general  regis¬ 
ters  operate  at  high  speeds  and  provide 
speed  advantages  when  used  for  operat¬ 
ing  on  frequently  addressed  vanables. 
The  assembler  interprets  and  assembles 
instructions  in  a  specific  form  as  register 
mode  operations.  Also,  assembler  syn¬ 
tax  requires  that  a  general  instruction 
be  specifically  defined. 

rogittor,  modiflor  —  Same  as  index  register. 

rogittor,  MQ  —  Multiple-quotient  regis¬ 
ter. 

rogittor,  multiplior-quotiont  —  A  specific 
register  in  the  arithmetic  or  logic  por¬ 
tion  of  a  computer  in  which  the  multi¬ 
plier  for  multiplication  is  placed  and  in 
which  the  quotient  for  division  is 
formed. 

rogittor,  noxt  avolloblo  block  —  An  ad¬ 
dress  register  of  available  blocks  of  core 
storage  that  are  chained  together  for 
use  by  the  line  control  computer  for  the 
allocation  of  incoming  information. 

rogitfor,  op  —  That  specific  register  in 
which  the  operation  code  of  the  instruc¬ 
tion  set  is  stored. 

rogittor,  oporofion  —  1 .  A  register  in 
which  an  operation  is  stored  and 
analyzed  in  order  to  set  conditions  for 
the  execution  cycle.  2.  A  temporary 
storage  device  wnich  retains  the  opera- 


rogistor,  standby 

tion  number  while  that  number  is  being 
analyzed.  3.  A  register  which  stores  the 
operation  code  of  the  instruction  or 
program  in  process. 

rogistor,  output  buffer  —  The  buffering  or 
transfer  device  which  receives  data  from 
internal  storage  and  transfers  it  to  an 
output  media  such  as  magnetic  tape, 
rogistor,  payroll  —  A  payroll  system  which 
records  the  employees  and  the  amount 
due  each  of  them. 

rogistor  pointer  —  The  portion  of  the  pro¬ 
gram  status  double-word  that  points  to 
a  set  of  16  general  registers  to  be  used 
as  the  current  register  block, 
rogistor,  program  —  1 .  Register  in  the  con¬ 
trol  unit  that  stores  the  current  instruc¬ 
tion  of  the  program  and  controls  com¬ 
puter  operation  during  the  execution  of 
the  program.  2.  A  temporary  storage 
device  or  area  which  retains  the  instruc¬ 
tion  code  of  the  instruction  being  ex¬ 
ecuted. 

rogistor,  R  —  The  register  that  holds  the 
ten  low-order  digits. 

rogistor,  roturn  codo  —  A  particular  regis¬ 
ter  which  is  used  to  store  data  which 
controls  the  execution  of  follow-on  or 
subsequent  programs, 
rogistor  soloct  —  Register  pins  are  usually 
connected  to  the  address  bus.  This  re¬ 
fers  to  one  or  more  lines  used  to  select 
one  register  out  of  n  units  within  a  de¬ 
vice. 

rogistor,  soquonco  —  Controls  the  se¬ 
quence  of  the  instructions, 
rogistor,  soquonco  control  —  A  hardware 
register  which  is  used  by  the  computer 
to  remember  the  location  of  the  next 
instruction  to  be  processed  in  the  nor¬ 
mal  sequence,  but  subject  to  branching, 
execute  instructions,  and  interrupts, 
rogistors,  gonorol  —  Very  fast  registers 
which  can  be  used  for  any  purpose  (usu¬ 
ally  as  scratchpad).  More  recently  they 
are  used  in  place  of  special  registers 
such  as  the  accumulator, 
rogistor,  shift  —  A  register  in  which  the 
characters  may  be  lifted  one  or  more 
positions  to  the  right  or  left.  In  a  right 
shift,  the  rightmost  character  is  lost.  In 
a  left  shift,  tne  leftmost  character  is  lost, 
rogistor,  standby  —  A  register  in  which  ac¬ 
cepted  or  verified  information  can  be 
stored  so  as  to  be  available  for  a  rerun 
in  case  the  processing  of  the  informa¬ 
tion  is  spoiled  by  a  mistake  in  the  pro¬ 
gram,  or  a  malfunction  in  the  computer. 
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ragistttr,  stepping  —  Same  as  register,  shift. 
r«gitt«r,  sYorag#  —  A  register  in  the  stor¬ 
age  of  the  computer,  in  contrast  with  a 
register  in  one  of  the  other  units  of  the 
computer.  (Synonymous  with  memory 
register.) 

r*gitf«r,  d«loy  —  Same  as  delay  line 
storage. 

registration  —  The  accuracy  of  the  posi¬ 
tioning  of  punched  holes  in  a  cara. 
rograstion,  multiple  —  An  efficient  analysis 
program  for  determining  the  mathe¬ 
matical  relations  and  rdative  signifi¬ 
cances  of  manufacturing  parameters  as¬ 
sociated  with  a  given  problem, 
regular  binory  —  See  binary, 
rejection  —  A  logical  operation  applied  to 
two  operands  which  will  provide  a  result 
depending  on  the  bit  pattern  of  the 
operands;  e.g.,  operating  on  the  follow¬ 
ing  6-bit  operands;  p=110110,  q= 
011010,  then  r=0000()l. 
rejection  (discrimination  accuracy),  voice 
systems  —  The  degree  to  which  e<juip- 
ment  will  not  accept  unwanted  or  inva¬ 
lid  inputs,  including  extraneous  noise, 
thereby  allowing  operation  in  a  high- 
noise  environment, 
rejection  gate  —  Same  as  gate,  NOR. 
relation  —  LA  phase  in  a  programming 
language  comparing  two  elements  with 
a  relational  operator.  2.  In  a  relational 
data-base  vocabulary,  a  relation  is  a  file 
in  normalized  form.  Pragmatically,  a  flat 
file  that  is  inverted. 

relational  expression  —  In  the  COBOL 
language,  an  expression  that  describes  a 
relationship  between  two  terms;  for  ex¬ 
ample,  A  is  less  than  B. 
relotional  operator  —  In  assembler  pro¬ 
gramming,  an  operator  that  can  be  used 
in  an  arithmetic  or  character  relation  to 
indicate  the  comparison  to  be  per¬ 
formed  between  the  terms  in  the  rela¬ 
tion. 


rolotional  tymbolt 

Symbol  Sample  Relation 

Explanation 

= 

A  =  B 

A  is  equal  to  B 

< 

A  <  B 

A  is  less  than  B 

<  = 

A<=  B 

A  is  less  than  or 

> 

A  >  B 

equal  to  B 

A  is  greater  than 

g 

>  = 

A  >=  B 

A  is  greater  than 

<  > 

A  <>  B 

or  equal  to  B 

A  is  not  equal  to  B 

relative  address  —  1 .  An  address  of  a  ma- 
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chine  instruction  that  is  referenced  to 
an  origin;  e.g.,  R  +  15  is  a  specific  ad¬ 
dress  relative  to  R,  where  R  is  the  origin; 
the  other  R  H-  machine  addresses  do 
not  need  to  be  named.  2.  A  label  used  to 
identify  a  word  in  a  routine  or  subrou¬ 
tine  with  respect  to  its  relative  position 
in  that  routine  or  subroutine.  A  relative 
address  is  translated  into  an  absolute 
address  by  addition  of  some  specific  ad¬ 
dress  for  the  subroutine  within  the  main 
routine. 

rolafivo  addrossing  —  See  addressing,  rel¬ 
ative. 

rolativo  addrossing,  rool-timo  —  Same  as 
relative  addressing,  timesharing. 

rolativo  codo  —  A  code  in  which  all  ad¬ 
dresses  are  specified  or  written  with  re¬ 
spect  to  an  arbitrarily  selected  position, 
or  in  which  all  addresses  are  repre¬ 
sented  symbolically  in  machine  lan¬ 
guage. 

rolativo  coding  —  1 .  Coding  in  which  all 
addresses  refer  to  an  arbitrarily  selected 
position.  2.  Coding  using  relative  ad¬ 
dresses. 

rolativo  orror  —  A  ratio  of  the  error  to  the 
value  of  the  quantity  which  contains  the 
error,  as  contrasted  to  absolute  error. 

rolotivo  froquoncy  —  A  measure  or  calcu¬ 
lation  of  the  ratio  of  numbers  of  obser¬ 
vations  in  a  class  (subset)  to  the  total 
number  of  observations  or  elements 
constituting  a  population,  i.e.,  universal 
subset. 

rolativo  mognitudo  —  The  mamitude  re¬ 
lationship  or  comparison  of  one  quan¬ 
tity  to  another,  most  often  related  to 
base  magnitude  and  expressed  as  a  diff¬ 
erence  from  or  a  percentage  of  the  base 
or  reference. 

rolafivo  rocord  flio  —  A  file  that  provides  a 
low  overhead  direct  disk  access  to  a  con¬ 
tiguous  section  where  i/o  transfers  may 
be  either  blocked  or  unblocked. 

rolotivo  timo  clock  (RTC)  —  Using  a  rela¬ 
tive  time  clock,  the  executive  keeps  track 
of  time.  At  every  relative  time  clock 
(RTC)  interrupt,  the  interrupt  service 
routine  returns  control  to  the  executive, 
which  checks  if  a  higher  priority  device 
is  seeking  execution  or  if  a  program 
wants  to  be  turned  “on”. 

rolay  —  An  electromagnetic  switching  de¬ 
vice  having  multiple  electrical  contacts 
and  energized  oy  electrical  current 
through  its  coil.  It  is  used  to  complete 
electrical  circuits. 


r«lay  c#fif«r 

r«lay  c«fit«r  —  A  location  where  an  incom¬ 
ing  message  is  automatically  directed  to 
one  or  more  outgoing  circuits  according 
to  intelligence  contained  in  the  mes¬ 
sage.  (Clarified  by  switching  center.) 

r«iciy,  tap#  —  A  method  used,  (using  per¬ 
forated  tape  as  the  intermediate  stor¬ 
age),  for  relaying  messages  between  the 
transmitting  ana  receiving  stations. 

ralaato-guard  tignal  —  See  signal,  release 
guard. 

ralaasa  raaii  —  A  feature  of  some  equip¬ 
ment  which  permits  more  computer 
processing  time  by  releasing  the  read 
mechanism. 

ralavofica  ratio  —  An  information  retrie¬ 
val  term  expressing  the  ratio  of  the 
number  of  pertinent  documents  re¬ 
trieved  by  a  particular  query  to  the  total 
number  of  aocuments  retrieved  by  the 
query  criteria,  as  contrasted  with  recall 
ratio. 

rollabili^  —  1 .  A  measure  of  the  ability  to 
function  without  failure.  2.  The  amount 
of  credence  placed  in  the  result.  3.  A 
word  to  indicate  a  measurement  trust¬ 
worthiness  and  dependability,  and  fre¬ 
quently  used  to  imply  a  reliability  factor 
or  coefficient. 

roliability,  channol  —  The  percentage  of 
time  the  channels  meet  tne  established 
abitrary  standards. 

rollability,  circuit  —  The  percentage  of 
time  the  circuit  meets  arbitrary  stan¬ 
dards  set  by  the  user. 

raliability  data  —  See  reliability. 

raliabllity  (of  a  transducar)  —  A  measure 
of  the  probability  that  a  transducer  will 
continue  to  penorm  within  specified 
limits  of  error  for  a  specified  length  of 
time  under  specified  conditions. 

ralocatability  —  A  capability  whereby  pro¬ 
grams  or  data  may  be  located  in  a  place 
in  memory  at  different  times  without  re¬ 
quiring  modification  to  the  program.  In 
some  units,  segments  of  trie  program 
and  all  data  are  independently  relocata¬ 
ble  with  no  loss  in  efficiency. 

ralecotabla  —  Pertaining  to  object  pro¬ 
grams  that  can  reside  in  any  part  ofsys- 
tem  memory.  The  actual  starting  ad¬ 
dress  is  established  at  load  time  by 
adding  a  relocation  offset  to  the  starting 
address.  Relocatable  code  is  typically 
composed  of  position-independent 
code. 

ralocatabla  linking  loadar  —  The  relocata¬ 
ble  linking  loader  on  some  systems  lets 


ralecation,  dynamic-mamory 

users  combine  multiple  independent  bi¬ 
nary  modules  into  an  executable  pro¬ 
ram.  Capabilities  include  automatic  li- 
rary  search,  conditional  load, 
comprehensive  load  map  listings,  and 
origin  definition  flexibility. 

ralocatabla  program  —  A  special  routine 
whose  instructions  are  written  in  a  spe¬ 
cial  manner  so  that  it  can  be  located  and 
executed  in  many  areas  of  the  memory. 
Some  modification  before  execution 
may  be  involved  to  the  instructions 
originally  coded  relative  to  a  fixed  start¬ 
ing  place  in  the  memory.  Relocatable 
programs  allow  for  the  nighly  flexible 
real-time  use  of  the  main  memory. 

ralocatabla  program  loadar  ^ — A  program 
that  assigns  absolute  origins  to  relocata¬ 
ble  subroutines,  object  programs,  and 
data,  assigns  absolute  locations  to  each 
of  the  instructions  or  data,  and  modifies 
the  reference  to  these  instructions  or 
data. 

ralocatabla  tubroutina  —  A  subroutine 
that  can  be  located  physically  and  inde¬ 
pendently  in  the  memory — its  object¬ 
time  location  is  determined  by  the 
processor. 

ralocata —  1.  To  modify  the  instructions 
of  a  routine  in  such  a  way  that  the  rou¬ 
tine  can  be  moved  to  another  location 
and  then  executed  at  that  location.  2. 
To  modify  the  addresses  relative  to  a 
fixed  point  or  origin. 

ralocating  objact  loadar  —  A  device  that  is 
used  to  load  and  link  object  programs 
produced  by  assemblers.  Binary  pro¬ 
grams  produced  by  the  binary  dump 
and  link  editor  programs  can  also  be 
loaded.  This  program  satisfies  external 
references  between  separate  program 
segments,  generates  linkages  to  exter¬ 
nals  as  required  and  maintains  a  com¬ 
mon  literal  pool  for  usage  by  the  com¬ 
pleted  program  complex.  When  loading 
library  subroutine  packages,  this  pro¬ 
gram  selectively  loads  only  those  seg¬ 
ments  required  to  satisfy  external  refer¬ 
ences. 

ralocatian  dicfianaiy  —  Abbreviated  RLD. 
A  part  of  a  program  that  contains  infor¬ 
mation  necessary  to  change  addresses 
when  it  is  relocated. 

ralocatian,  dynamic-mamory  —  Frees  pro¬ 
grammer  from  keeping  track  of  exactly 
where  certain  information  is  located  in 
the  system's  memory.  Another  impor¬ 
tant  attribute  is  its  ability  to  keep  pro- 
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grams  flowing  in  and  out  of  the  memory 
in  a  highly  efficient  manner. 

relocation,  dynomic  page^ — The  segmen¬ 
tation  of  internal  storage  into  blocks 
whose  addressing  is  automatically  con¬ 
trolled  by  a  memory-protected  set  of  ad¬ 
dressable  registers. 

relocation,  program  —  The  execution  of  a 
program  or  location  which  is  different 
than  the  location  from  which  the  pro¬ 
gram  was  originally  assembled. 

REM  —  Acronym  for  REcognition  Mem¬ 
ory.  A  simplified  associative  memory, 
designed  to  be  easily  interfaced  with  or¬ 
dinary  computers. 

remark  —  Part  of  a  statement  providing  an 
explanation  of  the  use  or  function.  This 
is  contrasted  to  a  comment  which  is  a 
separate  statement. 

remedial  maintenance  —  See  maintenance, 
remedial. 

remember  —  That  instruction  referring  to 
nondestructive  readout. 

remote  batch  See  batch,  remote. 

remote  botch  access  —  See  access,  remote 
batch. 

remote  batch,  off-line  —  An  off-line  re¬ 
mote  batch  or  procedure  that  can  in¬ 
volve  the  preparation  of  punched  cards 
or  magnetic  tapes  from  source  docu¬ 
ments,  then  the  transmission  of  data  to 
produce  duplicate  punched  cards  or 
magnetic  tapes  at  the  computer  site.  In 
an  on-line  system,  data  is  fed  directly 
into  the  host  computer  through  some 
form  of  communications  adapter.  There 
are  several  limitations  to  the  hard-wired 
communication  adapters  associated 
with  most  large  processors,  and  the 
trend  is  to  replace  them  with  communi¬ 
cations  preprocessors,  sometimes 
called  “smart  front  ends.” 

ramota  batch  procatsing  (ramote  job  anf^) 
—  Abbreviated  RJE.  A  process  in  which 
computer  programs  or  data  are  entered 
into  a  remote  terminal  for  transmission 
to  the  central  processor.  Jobs  can  be 
“batched”  before  transmission.  Results 
of  the  processing  may  be  transmitted 
back  to  the  originating  point. 

ramota  command  submission  —  The  pro¬ 
cess  or  ability  of  a  program  or  utility  to 
transfer  a  batch  command  file  to  a  re¬ 
mote  system  and  cause  it  to  be  ex¬ 
ecuted. 

ramota  communications,  microprocossor 

—  Remote  communications  systems 
disseminate  information  to  destinations 
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outside  the  system.  These  destinations 
can  be  interfaced  to  a  larger  host  com¬ 
puter.  The  communications  link  and 
message  frequency  determine  the  re¬ 
sources  that  should  be  dedicated.  The 
communications  function  can  be  carried 
out  either  with  a  dedicated  processor  in 
the  system  or  combined  with  the  con¬ 
centration  or  processing  activities.  Re¬ 
mote  i/o  considerations  are  ( 1 )  parallel 
or  serial  interface,  (2)  single  or  multiple 
ports,  (3)  synchronous  or  asynchro¬ 
nous,  (4)  baud  rate,  (5)  communication 
link,  (6)  information  block  size,  (7)  sim¬ 
plex,  half-duplex  or  dimlex,  (8;  dedi¬ 
cated  or  common  bus.  the  remote  i/o 
interface  can  be  treated  like  any  other 
i/o  interface,  in  terms  of  activity-rate 
calculations. 

ramota-computing  tystam  complafanatt 

arrort  —  See  errors,  completeness  (re¬ 
mote-computing  system). 

ramota-computing  tystam  arror  dataction 

—  Those  errors  detected  duringthe  ex¬ 
ecution  of  the  user’s  program.  They  in¬ 
clude  errors  that  are  detectable  only 
during  program  execution  (e.g.,  invalid 
subscript  value,  reference  to  an  un- 
definecf  variable,  arithmetic  spills,  etc.) 
along  with  those  errors  of  completeness 
detected  because  either  (1)  they  were 
disregarded  by  the  user  when  previ¬ 
ously  detected  or  (2)  they  were  not  de¬ 
tected  in  the  first  place  because  the  user 
did  not  indicate  that  his  program  was 
complete. 

ramota-computing  tystam  axacution  arrort 

—  See  errors,  execution  (remote-com¬ 
puting  system). 

ramota  contola  —  One  of  various  terminal 
units  in  a  remote  computing  system. 
Some  of  the  distant  consoles  are  availa¬ 
ble  with  each  equipped  with  facilities  to 
transmit  and  receive  data  to  and  from 
the  central  processor.  Connection  to 
the  processor  is  normally  made  through 
a  remote  computing  system  exchange. 

ramota  control  —  Any  system  of  control 
performed  from  a  distance.  The  control 
signal  may  be  conveyed  by  intervening 
wires,  sound  (ultrasonics),  light,  or 
radio. 

ramota-control  aquipmont  —  See  equip¬ 
ment,  remote-control. 

ramota  control  signals  —  Some  microcom- 

guters  have  signal  lines  for  the  RUN, 
[ALT,  and  RESET  functions  as  well  as 
LOAD  and  POWER-ON.  These  signals 
permit  the  processor  to  be  operated 


remote-control  system,  program  mode 

from  a  remote  control  panel  located  up 
to  50  feet  or  more  from  the  processor. 
The  function  of  each  remote  control 
signal  is  indicated.  Examples  are:  Re¬ 
mote  halt  indicator,  remote  run  indica¬ 
tor,  remote  power  on,  etc. 
remote-control  system,  program  mode  — 
See  program  mode  (remote-control  sys¬ 
tem). 

remote  doto  stotions  —  Remote  data  sta¬ 
tions  can  be  installed  by  any  normal 
office  environment  without  special  cool¬ 
ing  or  electrical  requirements.  They  can 
be  linked  as  single  remote  units,  or  as 
multiple  stations,  to  one  or  more  com¬ 
puters,  using  conventional  voice-grade 
telephone  lines. 

romoto  dobugging  ^  The  use  of  remote 
terminals  in  a  mode  suitable  for  testing 
of  programs,  most  frequently  found  in 
systems  devoted  to  scientific  or  engi¬ 
neering  computation, 
romoto  dovico  —  An  input/output  unit,  or 
other  piece  of  equipment,  which  is 
removed  from  the  computer  center  but 
connected  by  a  communication  line.  In 
a  typical  on-line,  real-time  communica¬ 
tions  system,  the  remote  device  is  usu¬ 
ally  a  teletypwriter,  an  audio  answer 
back  device,  or  a  crt  visual  display  unit, 
romoto  display,  slavo  —  A  slave  unit  con¬ 
taining  only  the  analog  portion  of  the 
display.  Tum-on  may  be  accomplished 
incfependently,  or  by  the  master-display 
control. 

romoto  display  unit,  visual  —  See  display 
unit,  remote  (visual), 
romoto  ontry  unit  —  See  entry  unit,  remote, 
romoto  ftio  accoss  (romoto  rosourco  accoss) 

—  The  ability  to  read  from,  and  write  to, 
files  located  on  a  remote  system.  Some 
programs  can  also  cause  program  com¬ 
mands  to  be  executed  at  tne  remote  sys¬ 
tem. 

romoto  inquiry  —  See  inquiry,  remote, 
romoto  inquiry  (roal  timo)  —  On-line  in¬ 
quiry  stations  permit  users  to  interro¬ 
gate  the  computer  files  and  receive 
immediate  answep  to  their  inquiries.  In 
industry,  the  stations  can  be  located  at 
dozens  of  remote  locations  such  as 
office,  factoij,  warehouse,  and  remote 
branch  locations.  Such  a  system  permits 
all  levels  of  industrial  management  to 
obtain  immediate  answers  to  ^questions 
about  inventories,  work-in-process, 
sales  and  other  facts, 
romoto  job  ontry  —  See  entry,  remote  job. 


romoto  polling  tochniquo 

romoto  job  ontry  (RJE)  procossing  — 

Processing  of  stacked  jobs  over  commu¬ 
nication  lines  via  terminals  typically 
equipped  with  line  printers.  Small  com¬ 
puters  also  can  operate  as  RJE  stations 
if  equipped  with  communications 
adapters. 

romoto  job  ontry  torminolt  —  Remote  job 
entry  terminals  are  no  longer  one-func¬ 
tion  machines.  Most  terminal  systems 
now  are  supported  by  microcomputer- 
based  multitasking  real-time  disk  oper¬ 
ating  systems.  They  not  only  support 
RJE  functions  but  also  bring  on-line 
processing  capability  with  high-level 
language  support  to  the  place  where 
transactions  and  data  originate.  If  mass 
data  is  added,  users  can  store  data  and 
easily  write  application  programs  to  ac¬ 
cess  it. 

romoto  motsogo  procossing  —  The  operat¬ 
ing  system  can  be  used  to  process  mes¬ 
sages  received  from  remote  locations  by 
way  of  communication  lines  and  tele¬ 
communication  equipment.  Remote 
message  processing  is,  in  effect,  an  ex¬ 
tension  of  the  full  power  of  the  data 
processing  and  programming  facilities 
of  the  computer  to  remote  locations.  A 
message  received  from  a  remote  loca¬ 
tion  may  be  in  the  nature  of  a  request  to 
the  system  for  a  particular  service,  and 
may  or  may  not  be  accompanied  by 
data.  The  requested  service  may  be  sim¬ 
ply  the  routing  of  a  message  to  another 
remote  location  or  it  may  be  the  proc¬ 
essing  of  a  job  or  transaction  similar  to 
obs  and  transactions  that  are  received 
ocally.  By  extending  the  services  of  the 
system,  via  communication  lines,  di¬ 
rectly  to  the  user,  the  turnaround  or  re¬ 
sponse  time  of  the  system  is  reduced 
from  hours  to  seconds.  Consequently, 
the  system  can  directly  participate  in 
and  control  various  commercial  and 
scientific  activities  as  they  are  being  car¬ 
ried  on.  For  example,  the  system  may  be 
used  to  centrally  control  a  geograph¬ 
ically  dispersed  banking  activity.  In  such 
a  system,  master  files  containing  ac¬ 
count  records  for  thousands  of  deposit- 
ers  are  stored  in  direct-access  storage. 
By  entering  pertinent  data  into  the  sys¬ 
tem,  tellers  at  widely  separated  loca¬ 
tions  can  check  balances,  update 
passbook  records,  and  handle  other 
similar  transactions,  all  within  a  few  se¬ 
conds. 

romoto  polling  tochniquo  —  See  polling 
technique,  remote. 
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r«mot«  proMtting 


raporting,  •xc«ption 


r«mot«  processing  —  Same  as  remote  mes¬ 
sage  processing. 

romoto  station  —  See  station,  remote. 

romoto  subsets  —  Input  and  output  de¬ 
vices  located  at  points  other  tnan  the 
central  computer  site.  Information  is  in¬ 
dexed  on  the  subset  and  transmitted  by 
wire  to  the  computer.  When  the  infor- 
niation  has  been  processed  by  the  cen¬ 
tral-site  computer,  it  is  returned  over 
the  common-carrier  lines  to  the  subset 
that  reproduces  the  final  results  at  the 
remote  location — all  in  seconds  or  min¬ 
utes. 

romovoblo  piugboord  —  Same  as  patch¬ 
board. 

romovo  subroutino,  first  —  See  subroutine, 
first  order. 

rapair  lima  —  That  time  which  is  devoted 
or  used  to  diagnose,  clear,  or  repair  ma¬ 
chines  or  systems,  including  fault  loca¬ 
tion,  detection,  correction,  and  conse¬ 
quent  tests.  This  is  part  of  down  time, 
including  proving  time  after  a  repair  is 
made;  also  if  the  case  exists,  repair  delay 
time,  machine  spoiled  work  time,  and 
scheduled  engineering  time. 

rapaotability  —  The  closeness  of  agree¬ 
ment  among  a  number  of  consecutive 
measurements  of  a  constant  signal,  ap¬ 
proached  from  the  same  direction.  Re¬ 
peatability  is  expressed  as  maximum 
nonrepeatability  in  percent  of  span  or 
counts  of  error. 

rapoat  counfar  —  The  repeat  counter  is 
used  to  control  repeated  operations 
such  as  block  transfer  and  repeated 
search  commands.  To  execute  a  re¬ 
peated  instruction  “k”  times,  the  repeat 
counter  must  be  loaded  with  “k”  prior 
to  the  execution  of  the  instruction.  A 
repeated  sequence  may  be  suspended  to 
process  an  interrupt,  with  circuitry  pro¬ 
viding  for  the  completion  of  the  re- 
eated  sequence  after  the  interrupt  has 
een  processed. 

rapaatar  —  A  device  used  to  amplify  and¬ 
/or  reshape  signals. 

rapoatar,  raganarotiva  —  A  repeater  in 
which  signals  retransmitted  are  practi¬ 
cally  free  from  distortion. 

rapartery  —  The  many  sets  of  operations 
that  can  be  represented  in  a  given  oper¬ 
ation  code. 

rapartory  coda  Same  as  code,  instruc¬ 
tion. 

roportory,  intfrucfion  —  1 .  The  set  of  in¬ 
structions  that  a  computing  or  data- 
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processing  system  is  capable  of  per¬ 
forming.  2.  The  set  of  instructions  that 
an  automatic  coding  system  assembles. 

ropotition  instruction  —  An  instruction 
that  causes  one  or  more  instructions  to 
be  executed  an  indicated  number  of 
times. 

ropotitivo  oddrossing  —  Same  as  address¬ 
ing,  one  ahead. 

ropotitivo  oporation  —  Operations  fre¬ 
quently  used  in  computing,  such  that 
repeated  solutions  ot  the  same  set  of 
equations  with  the  same  set  of  initial 
conditions  and  parameters  are  devel¬ 
oped.  In  crt  (cathode-ray  tube)  usage,  a 
steady-state  solution  becomes  apparent 
when  displayed  on  the  screen. 

roplocomont  —  The  substitution  of  vari¬ 
ous  types  of  equipment  for  other  units 
which  perform  the  same  or  similar  oper¬ 
ations. 

roplocomont,  mochonicol  —  The  computer 
contracter  substitutes  another  unit  for 
customer’s  original  machine.  Such  ac¬ 
tion  usually  is  warranted  by  the  poor 
mechanical  condition  of  tne  original 
equipment. 

roplico  roproduction  —  Facsimile  copies  of 
documents  produced  by  copiers  or 
photocopiers. 

roport  doloy  —  See  delay. 

roport  footing  —  The  summary  of  the  en¬ 
tire  report,  which  most  often  appears  at 
the  termination  and  which  is  also  known 
as  final  footing. 

roport  gonorotion — ^A  technique  for  pro¬ 
ducing  complete  machine  reports  from 
information  that  describes  the  input  file 
and  the  format  and  content  of  the  out¬ 
put  report. 

roport  gonorotor  —  A  software  program 
that  can  direct  the  production  of  output 
reports  if  the  conmuter  is  provided  with 
format  and  specifications,  input  file  de¬ 
tail,  sorted  input  data,  inout/output 
procedure  rules  and  other  information. 

roport  hooding  —  Description  of  the  re¬ 
port  content  which  is  produced,  usually 
at  the  beginning  of  the  report. 

roporting,  oxcoption  —  A  record  of  depar¬ 
tures  from  the  expected  or  norm.  Often 
times,  maximum  or  minimum  limits  are 
the  set  parameters  and  the  normal 
range  lies  within  these  end  numbers  or 
expectations.  Reports  that  have  results 
which  exceed  these  parameters  become 


r«run  point 


reporting  period 

the  basis  for  an  exception  reporting  out¬ 
put. 

reporting  period  —  The  length  of  time 
covered  by  a  report. 

report  interval  —  The  measure  of  the 
length  of  the  time  between  the  prepara¬ 
tion  of  two  issues  of  a  corresponding 
report.  The  interval  may  be  variable  in 
length  when  events,  rather  than  the  pas¬ 
sage  of  time,  trigger  the  preparation  of 
reports,  as  in  inventory-control  routines 
when  “order  points”  are  reached, 
report  progrom  generator — ^The  report 
program  generator  provides  a  conve¬ 
nient  programming  method  for  produc¬ 
ing  a  wide  variety  of  reports.  The 
generator  may  range  from  a  listing  of  a 
card  deck  or  magnetic-tape  reel  to  pre¬ 
cisely  arranged,  calculated,  and  edited 
tabulation  of  data  from  several  input 
sources. 

roport  progrom  gonorator  longuogo  — 

Abbreviated  RPG.  A  popular  problem- 
oriented  language  for  commercial  pro¬ 
gramming,  especially  in  smaller 
installations.  Like  COBOL,  RPG  has 
powerful  and  relatively  simple  input- 
/output  file  manipulation  (including 
table  look-up),  but  is  relatively  limited 
in  algorithmic  capabilities, 
roport,  progrots  —  A  current  status  report 
of  a  specific  activity  or  group  of  activi¬ 
ties  in  the  form  of  a  summary  of  results, 
i.e.,  of  a  run  at  a  point,  etc. 
roports  and  foodback,  factory  —  See  feed¬ 
back  and  reports  (factory), 
roports,  difforonco  —  A  report  noting  re¬ 
sulting  changes  from  an  original  com¬ 
puter  program  and  a  program  change, 
roprosontotion  —  A  combination  of  one  or 
more  characters  to  represent  a  unit, 
roprosontotion,  analog  —  A  representa¬ 
tion  that  does  not  have  discrete  values 
but  is  continuously  variable, 
roprosontotion,  binary  incromontol  — 
See  binary  incremental  representation, 
roprosontotion,  calculating  oporation  — 
See  time,  representative  computing, 
roprosontotion,  dolotod  —  See  deleted  rep¬ 
resentation. 

roprosontotion,  digital  —  See  digital  repre¬ 
sentation. 

roprosontotion,  numbor  —  Any  system  de¬ 
signed  to  represent  the  numbers  with  an 
agreed  upon  set  of  rules, 
roprosontotion,  positional  —  A  number 
representation  or  number  system  in 


which  the  significance  or  value  of  each 
digit  depends  upon  its  place  or  position 
with  respect  to  a  radix  point.  (Related  to 
number  system). 

roprosontotion  systom,  numorotion  — 

See  numeration  system. 

roprosontotion,  voriablo  point  —  See  vari¬ 
able  point  representation. 

roproducor,  topo  —  A  particular  machine 
which  is  used  to  either  copy  or  edit 
paper  tape  or  to  do  both. 

roproduction  codos  —  Function  codes  in  a 
master  tape  that  are  carried  through  the 
data  operations  and  also  appear  in  the 
produced  tape.  (Clarified  by  nonrepro¬ 
ducing  codes.) 

roproduction  roplico  —  Facsimile  copies  of 
documents  produced  by  copiers  or 
photocopiers. 

roquost  control  ponol,  oporator  —  See  con¬ 
trol  panel,  operator’s  request. 

roquost-ropoat  systom  —  A  system  em¬ 
ploying  an  error-detecting  code  and  so 
arranged  that  a  signal  detected  as  being 
in  error  automatically  initiates  a  request 
for  retransmission  of  the  signal  that  was 
detected  as  being  in  error. 

roquost-sond  —  See  circuit  send-request. 

roquost  words  for  input/output  —  Control 
words  for  input/output  requests  that 
are  stored  in  the  message  reference 
block  until  the  i/o  is  completed. 

roquiromonts,  informotlon  —  The  actual  or 
anticipated  questions  that  may  be  re¬ 
quested  of  an  information  system. 

rorun —  1.  To  repeat  all  or  part  of  a  pro¬ 
gram  on  a  computer.  2.  A  repeat  of  a 
machine  run,  usually  because  of  a  con¬ 
nection,  an  interrupt,  or  a  false  start. 

rorun  point  —  1 .  That  stage  of  a  computer 
run  at  which  all  information  pertinent  to 
the  running  of  the  routine  is  available 
either  to  the  routine  itself  or  to  a  rerun 
in  order  that  a  new  run  may  be  recon¬ 
stituted.  2.  One  of  a  set  of  planned-for 
points  in  a  program  used  so  that  if  an 
error  is  detected  between  two  such 
points,  to  rerun  the  problem  it  is  only 
necessary  to  go  back  to  the  last  rerun 
oint.  Rerun  points  are  often  three  to 
ve  minutes  apart,  so  that  little  time  is 
required  for  a  rerun.  All  information 
pertinent  to  a  rerun  is  available  in 
standby  storage  during  the  whole  time 
from  one  rerun  point  to  the  next.  3.  The 
initialization  of  a  restart  after  the  discov¬ 
ery  of  an  error  or  computer  stoppage. 
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rerun  routine 

rerun  routine  —  A  routine  designed  to  be 
used  after  a  computer  malfunction  or  a 
coding  or  operating  mistake  to  reconsti¬ 
tute  a  new  routine  from  the  last  previ¬ 
ous  rerun  point.  (Synonymous  with 
rollback  routine.) 

rescue  dump  —  A  rescue  dump  (R  dump) 
is  the  recording  on  magnetic  tape  of  the 
entire  contents  of  the  memory,  which 
includes  the  status  of  the  computer  sys¬ 
tem  at  the  time  the  dump  is  made.  R 
dumps  are  made  so  that  in  the  event  of 
power  failure,  etc.,  a  run  can  be 
resumed  from  the  last  rescue  point  (R 
point)  rather  than  rerunning  the  entire 
program. 

r«scu«  points  —  For  many  applications  it  is 
very  desirable,  indeed  essential,  to  cre¬ 
ate  rescue  points  (R  points)  from  which 
it  is  known  that  the  program  can  be 
resumed  in  a  proper  manner.  If  a  proc¬ 
essing  mishap  does  occur  after  creating 
a  rescue  point,  the  operator  can  restart 
his  run  at  any  rescue  point  by  use  of  the 
restart  routine.  For  long  runs,  the  lib¬ 
eral  use  of  rescue  points  will  mean  that 
the  run  is,  in  essence,  segmented.  A  mis¬ 
hap  will  affect  only  one  segment  and  all 
the  valid  processing  that  preceded  the 
establishing  of  the  latest  point  is  saved 
and  need  not  be  reprocessed. 

ruiurve  —  Same  as  allocate. 

ruiorved  words  —  The  words  which  are 
set  aside  in  COBOL  language  which 
cannot  be  used  as  data  names,  file 
names,  or  procedure  names,  and  are  of 
three  types:  connected,  optional  words, 
and  key  words. 

roiot  —  1 .  To  return  a  device  to  zero  or  to 
an  initial  or  arbitrarily  selected  condi¬ 
tion.  2.  To  restore  a  storage  device  to  a 
prescribed  initial  state,  not  necessarily 
that  denoting  zeros.  3.  To  place  a  binary 
cell  into  the  zero  state. 

rusut  cycle  —  The  return  of  a  cycle  index 
to  its  initial  or  some  preselected  condi¬ 
tion. 

reset  key,  error  —  A  push  button  that 
when  pushed  acknowledges  an  error 
and  resets  the  error  detection  mecha¬ 
nism  indicated  by  the  check  light.  This 
is  required  to  restart  a  program  after  an 
error  has  been  discovered  in  batch 
mode. 

reset  mode  —  In  analog  computing,  the 
integrators  are  inoperative  and  the  re¬ 
quired  initial  conditions  are  applied  or 
reapplied,  as  contrasted  to  the  operate 
mode  when  the  input  signals  are  con- 
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resident  assemblers 

nected  to  the  computing  units  including 
integrators,  for  the  generation  of  the  so¬ 
lution. 

reset  procedure  —  An  input  is  used  to 
reset  and  start  the  MPU  from  a  power 
down  condition,  resulting  from  a  power 
failure  or  an  initial  start-up  of  the 
processor.  If  a  positive  edge  is  detected 
on  the  input,  this  will  signal  the  MPU  to 
begin  the  restart  sequence.  This  will 
start  execution  of  a  routine  to  initialize 
the  processor  from  its  reset  condition. 
All  tne  higher  order  address  lines  will  be 
forced  high.  For  the  restart,  the  last  two 
locations  in  memory  will  be  used  to  load 
the  program  that  is  addressed  by  the 
program  counter.  During  the  restart 
routine,  the  interrupt  mask  bit  is  set  and 
must  be  reset  before  the  MPU  can  be 
interrupted. 

roiot  pulto  —  See  pulse,  reset. 

rosot  roto  —  The  number  of  corrections, 
per  unit  of  time,  made  by  the  control 
system. 

roiot  switch  —  The  reset  switch,  when  tog¬ 
gled,  generates  a  master  reset  condi¬ 
tion.  The  processor  is  halted,  all 
internal  registers  are  set  to  zero,  the  in¬ 
terrupt  facility  is  disabled,  the  input- 
/output  interface  is  initialized,  and  the 
program  counter  is  set  to  a  specific 
range.  The  reset  switch  also  functions  as 
an  indicator  test  in  that  all  indicators  are 
illuminated  when  the  reset  switch  is  tog¬ 
gled. 

rosot-to-n  —  The  procedure  to  set  a  de¬ 
vice  as  a  register,  counter,  etc.,  for  stor¬ 
ing  or  displaying  a  particular  value,  say 
n,  oy  returning  a  counting  device  to  its 
initial  state,  thus  representing  n,  i.e., 
some  number  as  it  was  predetermined 
or  desired. 

roiiciont  —  Pertaining  to  programs  that  re¬ 
side  in  the  main  memory  of  the  system. 
Often  it  is  convenient  to  have  the  editor, 
assembler,  and  various  debuggers 
simultaneously  resident. 

residont  oitomblort  —  The  development 
of  programs  that  convert  an  uneducated 
microcomputer  into  a  dedicated  ma¬ 
chine  can  be  accomplished  directly  on 
the  machine  to  be  programmed  or  on 
other  types  of  computers.  A  typical  as¬ 
sembler  “on  board^’  the  system  is  thus 
resident  and  translates  the  MPU  mne¬ 
monic  instructions  into  the  specific  lan¬ 
guage  of  the  MPU  in  operation. 
Assemblers  usually  work  along  with  edi¬ 
tors  which  are  software  routines  that 
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permit  programmers  to  use  a  computer 
to  make  whatever  changes  are  required 
to  create,  correct,  or  revise  a  program. 

r«tid*iit  compiler  —  Although  many  mi¬ 
croprocessors  require  a  cross-compiler 
—one  that  runs  only  on  a  larger  ma¬ 
chine — resident  compilers  that  use  the 
microcomputer  itself  to  produce  their 
programs  are  technically  feasible  with 
the  advanced  state  of  microcomputer 
development  and  inexpensive  peripher¬ 
als.  Such  a  compiler  requires  several 
passes  to  reduce  a  source  program  to 
machine  language,  using  the  develop¬ 
mental  system  itself,  and  eliminating  the 
need  for  large-system  support. 

r«sid«iit,  —  The  section  of  the 

supervisory  prc^am  that  is  always 
located  in  core,  the  resident  executive 
is  a  permanent  resident  of  core. 

macroassembler  —  A  resident 
macroassembler  translates  symbolic  as¬ 
sembly-language  instructions  into  the 
appropriate  machine-operation  codes. 
In  addition  to  eliminating  the  errors  of 
hand-translation,  the  ability  to  refer  to 
program  addresses  with  symbolic 
names  makes  it  easy  for  the  user  to  mod¬ 
ify  programs  by  adding  or  deleting  in¬ 
structions.  Full  macro  capability 
eliminates  the  need  to  rewrite  similar 
sections  of  code  repeatedly  and  greatly 
simpliies  the  problem  of  program  doc¬ 
umentation. 

rasidant  modulas^ — The  resident  module 
keeps  track  of  program  execution  status 
and  which  overlay  modules  are  re¬ 
quired.  Nonmemory  resident  programs 
are  often  stored  on  disk.  Thus,  while 
monitoring  system  programs,  memory 
could  hold  various  otner  programs. 
When  the  system  monitoring  service  is 
complete,  if  the  overlays  contain  data 
tables  or  have  alterations  which  must  be 
preserved,  the  operator  can  store  the 
overl^s  back  on  disk;  this  is  called  roll¬ 
out.  If  the  (merator  is  going  to  compile 
some  FORTRAN  programs  next,  he 
rolls  the  FORTRAN  compiler.  If  data 
transfers  between  disk  anci  memory  are 
fast  enough,  a  user  can  look  upon  the 
disk  as  an  extension  of  usable  memory. 

rasidant  program  —  A  program  that  is  per¬ 
manently  located  in  storage.  For  exam¬ 
ple,  the  nucleus  in  main  storage  or  a 
system  library  on  direct  access  storage. 

rasidual  arror  —  The  difference  between 
an  optimum  result  derived  from  experi¬ 


ence  or  experiment  and  a  supposedly 
exact  result  derived  from  theory, 
rasidua  chack  —  Same  as  check,  modulo-N. 
ratidua,  modulo-N  —  See  modulo-N  check, 
rosistor,  pull-down  —  A  resistor  connected 
across  the  output  of  a  device  or  circuit 
to  hold  the  output  equal  to  or  less  than 
the  zero  input  level  of  the  following  dig¬ 
ital  device.  It  also  serves  or  is  used  to 
lower  the  output  impedance  of  a  device. 
It  also  refers  to  a  resistor  connected  to 
a  negative  or  to  ground, 
ratiftor,  pull-up  —  A  resistor  connected  to 
the  positive  supply  voltage  of  a  transis¬ 
tor  circuit,  as  from  the  collector  supply 
to  the  output  collector, 
ratolution  arror  —  See  error,  resolution, 
rasplvar  —  A  small  section  of  storage,  par¬ 
ticularly  in  drum,  tape  or  disk  storage 
units,  tliat  has  much  faster  access  than 
the  remainder  of  the  storage, 
raspurco-sharing  —  The  sharing  of  one 
central  processor  by  several  users  and 
several  peripheral  devices.  Principally 
used  in  connection  with  the  sharing  of 
time  and  memory. 

ratourco-iharing  control  —  The  tying  to¬ 
gether  of  multiple  computers  in  dis¬ 
tributed  processing  systems  whereby 
several  computers  work  together  shar¬ 
ing  the  work  load. 

rotponso  —  The  response  of  a  device  or 
system  is  an  explicit  quantitative  expres¬ 
sion  of  the  output  as  a  function  of  the 
input.  The  response  characteristic, 
often  presented  graphically,  gives  the 
response  as  a  function  of  some  indepen¬ 
dent  variable,  such  as  frequency, 
rotponso  timo  —  The  amount  of  time 
which  elapses  between  generation  of  an 
inquiry  at  a  terminal  and  the  receipt  of 
a  response  at  the  terminal.  Response 
time  would  be:  transmission  time  to  the 
computer,  processing  time  at  the  com¬ 
puter,  access  time  to  obtain  any  file  rec¬ 
ords  needed  to  answer  the  inquiry,  and 
transmission  time  back  to  the  terminal, 
rotponso  unit,  audio  —  See  audio-response 
unit. 

rottarf  —  1 .  One  of  a  set  of  preselected 
points  located  in  a  program  such  that  if 
an  error  is  detected  between  two  points, 
the  problem  may  be  rerun  by  returning 
to  the  last  such  point  instead  of  return¬ 
ing  to  the  start  of  the  problem.  2.  To 
return  to  a  previous  point  in  a  program 
and  resume  operation  from  that  point. 
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rottart  checkpoint  and  procedures  — 

See  checkpoint  and  restart  procedures, 
restart  point  —  Same  as  rerun  point. 

restart  point  (sorting)  —  Same  as  restart 
sorting. 

restart  routine  —  Same  as  rerun  routine, 
restart,  sorting  —  The  return  to  a  previous 
point  in  the  program  where  processing 
may  begin.  The  previous  point  may  be 
the  beginning  of  the  program  or  it  may 
be  a  checkpoint. 

restitution  —  A  series  of  significant  condi¬ 
tions  resulting  from  decisions  based  on 
demodulated  telegraph  signals, 
restore —  1.  To  return  a  variable  address 
or  other  computer  word  to  its  initial  or 
preselected  value.  2.  To  return  a  regis¬ 
ter,  trigger,  error-condition  signal,  etc., 
to  zero  or  to  a  specific  initial  condition, 
restore  pulse  generator  —  Same  as  genera¬ 
tor,  clock  pulse. 

restorer,  direct-current  —  A  method  of  re¬ 
storing  the  dc  or  low-frequency  compo¬ 
nents  to  a  transmitted  signal, 
restore,  tope-skip  —  A  function  that  per¬ 
mits  certain  portions  of  tape  to  be  idled 
through  a  tape  reader  without  being 
acted  upon.  Tnis  function  is  initiated  by 
depressing  the  tape-skip  key.  Skipping 
continues  until  the  reader  finds  a  t^e- 
skip  restore  character  in  the  tape.  Tnis 
character  must  have  been  included  in 
the  original  programming, 
rosuif,  addross  —  That  address  into  which 
the  results  of  an  arithmetic  process  are 
transferred. 

roficio,  font  —  See  font,  reticle. 
rotrio¥al  —  1 .  The  recoveiy  of  research 
material.  2.  The  act  of  finding  stored 
material. 

rotriovol,  coordinoto  —  Same  as  concept 
coordination. 

rotriovol  data  —  See  data  retrieval. 

rotriovol,  documont  —  See  document  re¬ 
trieval. 

rotriovol,  fact  —  See  fact  retrieval, 
rotriovol,  information  —  The  recovering  of 
desired  information  or  data  from  a  col¬ 
lection  of  documents  or  other  graphic 
records. 

rotriovol,  logoi  —  A  language  developed 
at  the  University  of  Fittsourgh  to  re¬ 
trieve  legal  information  such  as  cita¬ 
tions,  references,  specific  literature, 
court  decisions,  and  which  has  a  rather 
elaborate  indexing  system.  The  service 
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is  offered  to  lawyers  and  provides  assist¬ 
ance  concerning  Pennsylvania  state 
laws.  An  expansion  of  this  program  into 
other  areas  appears  imminent  with 
more  elaborate  use  of  KWIC  indexing 
programs. 

rotriovols,  folso  —  The  library  references 
that  are  not  pertinent  to,  but  are  vaguely 
related  to,  the  subject  of  the  library 
search  and  are  sometimes  obtained  by 
automatic  search  methods, 
ratrieval  system,  information  —  See  infor¬ 
mation-retrieval  system, 
retrieve  —  To  find  and  select  specific  in¬ 
formation  in  the  record  of  a  file  storage, 
retrieving  —  Searching  of  storage  to  lo¬ 
cate  the  data  required,  and  selecting  or 
removing  the  required  data  from  stor¬ 
age. 

retrofit  —  The  adjusting  of  existing  sys¬ 
tems  or  programs  for  the  purpose  of 
fitting  in  or  accommodating  a  new  part 
and  performing  all  other  changes  neces¬ 
sary  in  related  systems  or  programs, 
retrofit  testing  —  Testing  to  assure  system 
operation  after  replacing  some  equip¬ 
ment  or  programs. 

return  —  1 .  The  mechanism  providing  for 
a  return  to  a  previous  point  in  the  usual 
sense.  In  particular,  a  set  of  instructions 
at  the  end  of  a  subroutine  that  permits 
the  system  control  to  be  returned  to  the 
proper  point  in  the  main  routine.  2.  To 
go  back  to  a  specific,  planned  point  in  a 
program,  usually  when  an  error  is  de¬ 
tected,  for  the  purpose  of  rerunning  the 
program.  Rerun  points  are  usually  three 
to  five  minutes  apart  to  avoid  long  peri¬ 
ods  of  lost  computer  time.  Information 
pertinent  to  a  rerun  is  available  in 
standby  registers  from  point  to  point, 
raturn,  carriaga  —  The  operation  that 
causes  the  next  character  to  be  printed 
at  the  left  margin  of  printout, 
raturn  instructioiit  —  The  specific  group  of 
instructions  which  are  subroutined  at 
the  end  of  a  program  to  provide  for  the 
transfer  of  control  from  the  return  sub¬ 
routine  to  the  main  routine, 
rafurn  point  (sorting)  —  Same  as  restart, 
sorting. 

roturn-to-xoro  (RZ)  —  A  method  of  writ¬ 
ing  information  on  a  magnetic  surface 
in  which  the  current  through  the  write- 
head  winding  is  returned  to  zero  after 
the  write  pufte. 

rovorso  copston^ — A  rotating  shaft  with 
minimal  tolerances  which  controls  the 
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reverse  or  rewind  movement  of  mag¬ 
netic  tape  at  uniform  speed, 
rovorto  chonnel  —  Specifically,  a  channel 
used  for  transmission  of  supervisory  or 
error-control  signals.  The  direction  of 
flow  of  these  signals  is  in  the  direction 
opposite  to  that  in  which  information  is 
being  transferred.  The  bandwidth  of 
this  channel  is  usually  less  than  that  of 
the  forward  channel,  i.e.,  the  informa¬ 
tion  channel. 

r«v«rf«-cod«  dictionary  —  An  alphabetic 
or  numeric-alphabet  arrangement  of 
codes  associated  with  their  correspond¬ 
ing  English  words  or  terms.  (Related  to 
dictionary  code.) 

rovorso-diroction  flow  —  A  flow  in  a  direc¬ 
tion  other  than  left  to  right  or  top  to 
bottom. 

rovorto  Polish  notation  —  Abbreviated 
RPN.  A  type  of  logic  in  calculators  that 
allows  the  user  to  enter  every  problem 
from  left  to  right  exactly  as  it  is  written. 
There  is  no  need  to  worry  about  opera¬ 
tional  hierarchy,  as  the  logic  system 
handles  it  all  automatically.  This  type  of 
logic  is  distinguishable  because  the  elec¬ 
tronic  calculator  has  no  equals  key.  It 
has  an  enter  key  instead, 
rovorto,  road  —  The  unit  can  read  tape  in 
either  direction  under  program  control, 
rovortor  sign  —  See  sign  changer, 
rovorto  tolonoid  —  That  electrical- 
mechanical  device  which  provides  pres¬ 
sure  via  a  roller  to  force  magnetic  tape 
against  the  reverse  capstan  and  move 
the  tape  in  a  reverse  direction, 
rovorto  vidoo  —  This  function  shows 
dark  characters  on  a  background  of 
light  screen  area.  The  effect  is  useful 
for  situations  where  information  is 
being  entered  on  a  fill-in-the-blanks 
basis.  Reverse  video  can  also  be  used 
when  material  is  being  edited,  to  show 
which  characters  are  being  inserted  or 
deleted,  and  for  special  comments  and 
warnings  to  the  operator, 
rovortiblo,  countor  —  See  counter  revers¬ 
ible. 

roviow,  proliminary-propotal  —  An  on¬ 
site  review  to  provide  guidance  to 
proponent  agencies  in  the  preparation 
of  ADP  system  proposals, 
reviaw,  raadinatt  —  An  on-site  examina¬ 
tion  of  the  adequacy  of  preparations  for 
the  effective  utilization  of  a  new  com¬ 
puter  installation,  and  to  indicate  any 
necessary  corrective  actions. 


revolver  —  Same  as  loop,  high  speed, 
revolver  frock  —  Same  as  loop,  high  speed, 
rewind  —  The  process  of  returning  a  film 
or  magnetic  tape  to  its  initial  data  point, 
rewind  time  —  The  measurement  of 
elapsed  time  required  to  transfer  tape  to 
the  supply  reel. 

rewind  time  (sorting)  —  Elapsed  time  con¬ 
sumed  by  a  sort/merge  program  for  re¬ 
storing  intermediate  and  final  tape  files 
to  original  position. 

rewrite  —  The  process  of  restoring  the  in¬ 
formation  in  the  storage  device  to  its 
prior-to-reading  state, 
rewrite  dual  gap  head  —  A  character  writ¬ 
ten  on  tape  is  immediately  read  by  a 
read  head  so  that  the  accuracy  of  re¬ 
corded  data  might  be  ensured. 

RF  —  Abbreviation  for  Report  Footing. 
RH  —  Abbreviation  for  Report  Heading, 
right  hand  justified  —  See  justified,  right 
hand. 

right  justified  —  Data  are  right  justified 
when  the  right-hand  digit  or  character 
occupies  its  allotted  right-hand  posi¬ 
tion. 

right  justify  —  See  justify,  right, 
right  shift  instruction  —  Specifically,  an  op¬ 
eration  that  shifts  the  contents  of  all  bit 

{)ositions  in  a  register  to  the  right.  The 
east  significant  bit  value  is  shifted  out  of 
the  register.  The  MSB  portion  is  typi¬ 
cally  set  to  a  value  of  zero, 
rigid  disk  —  Disk  storage  wherein  the  me¬ 
dium  is  a  magnetic  alloy  mounted  on  a 
thick  metallic  substrate.  Rigid  disks  may 
take  the  form  of  “nonremovable”  disks, 
which  have  the  medium  in  a  sealed  con¬ 
tainer,  and  “disk  packs”  or  “disk  car¬ 
tridges”  wherein  the  medium  may  be 
removed  from  the  drive  mechanism. 
Rigid  disks  have  a  capacity  range  from  5 
to  greater  than  200  Mb. 
ring  countar  —  A  loop  of  interconnected 
bistable  elements  such  that  one  and 
only  one  is  in  a  specified  state  at  any 
given  time  and  such  that,  as  iimut  sig¬ 
nals  are  counted,  the  position  of  the  ele¬ 
ment  in  the  specified  state  moves  in  an 
ordered  sequence  around  the  loop, 
ring  network  —  A  network  topology  in 
which  computers  are  connected  in  a  cir¬ 
cular  configuration. 

ring  network  node  —  In  a  “ring”  network, 
each  computer  node  controls  its  own 
function  and  all  are  equal — there  is  no 
dependence  on  a  single  machine.  Each 
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has  similar  hardware  and  software.  Usu¬ 
ally,  each  computer  can  communicate 
with  every  other  one,  and  may  have  ac¬ 
cess  to  their  files.  Each  node  can  back  up 
any  of  the  others. 

ring  network  structure  —  Many  organiza¬ 
tions  design  their  computer  networks  in 
the  form  of  loop  or  ring  structures.  With 
this  arrangement,  many  of  the  remote 
stations  (terminals  or  computers)  con¬ 
nected  to  the  ring  do  not  communicate 
with  the  main-site  or  host  processor  in¬ 
dividually.  Instead,  the  data  to  be  trans¬ 
mitted  is  looped  around  the  stations. 
The  loop  or  ring  structure  is  economi¬ 
cal  when  several  remote  stations  and 
host  processors  are  located  near  each 
other.  When  remote  stations  are  geo¬ 
graphically  dispersed  over  long  dis¬ 
tances,  line  costs  would  be  very 
expensive  if  a  loop  structure  were  useci. 
In  such  cases,  it  would  be  more  econom¬ 
ical  to  use  a  distributed-type  structure. 

ring  shift  —  See  shift,  circular. 

ripple-through  corry  —  Same  as  carry,  high 
speed. 

rito  time  —  The  time  required  for  the 
leading  edge  of  a  pulse  to  rise  from  one- 
tenth  of  its  final  value  to  nine-tenths  of 
its  final  value.  Rise  time  is  proportional 
to  the  time  constant  of  the  circuit. 

RJE  —  Abbreviation  for  Remote  Job 
Entry. 

RLD  —  Abbreviation  for  Relocation  Dic¬ 
tionary.  See  dictionary,  relocation. 

RMW  —  Abbreviation  for  the  Read-Modi- 
fy- Write  cycle  in  a  RAM. 

robot  —  A  device  equipped  with  sensing 
instruments  for  detecting  input  signals 
or  environmental  conditions  but  with  a 
reacting  or  guidance  mechanism,  which 
can  perform  sensing,  calculations,  etc., 
and  with  stored  programs  for  resultant 
actions,  i.e.,  a  machine  running  itself. 

robot  capability  —  Properly  programmed, 
the  robot  can  solve  problems  in  the  two 
general  areas  of  visual  inspection  and 
identity  and  attitude  analysis.  Available 
routines  have  the  capability  to  extract 
the  2-dimensional  outline  of  the  image 
of  an  object,  locate  corners,  find  holes 
and  separate  multiple  objects,  identify 
an  object  on  the  basis  of  its  distinguish¬ 
ing  features,  specify  the  grip  points,  ac¬ 
quisition  and  orientation  of  a 
workpiece.  In  one  set  of  laboratory  ex¬ 
periments  the  developmental  ^stem 
has  identified  each  ot  four  different 
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foundry  castings  and  determined  their 
position  and  orientation  so  that  its 
manipulator  can  pick  them  up  off  a  con¬ 
veyor  belt. 

rale  indicator  —  A  code  assigned  to  an  in¬ 
dividual  word,  indicating  the  nature  or 
particular  function  that  this  specific 
word  is  to  play  in  any  textual  occur¬ 
rence. 

rollback  —  A  system  that  will  restart  the 
running  program  after  a  system  failure. 
Snapshots  of  data  and  programs  are 
stored  at  periodic  intervals  and  the  sys¬ 
tem  rolls  back  to  restart  at  the  last  re¬ 
corded  snapshot. 

rollback  routine  —  Same  as  rerun  routine. 

rollover  —  The  action  of  depressing  two 
or  more  keys  simultaneously.  A  quality 
keyboard  controller  will  include  de¬ 
bouncing  and  multiple-key  rollover  pro¬ 
tection. 

ROM  —  Acronym  for  read-only  memory. 
A  blank  ROM  can  be  considered  to  be  a 
mosaic  of  undifferentiated  cells.  Many 
types  of  ROMs  exist.  A  basic  type  of 
ROM  is  one  programmed  by  a  mask  pat¬ 
tern  as  part  of  the  final  manufacturing 
stage.  PROMs  are  “programmable^ 
ROMs.  ROMs  are  relativelv  permanent 
although  they  can  be  erased  with  the  aid 
of  an  ultraviolet  irradiation  instrument. 
Others  can  be  electrically  erased  and 
are  called  EPROMs.  Information  is 
stored  permanently  or  semiperma¬ 
nently  and  is  read  out,  but  not  altered  in 
operation. 

ROM  bipolor  tochnologios  —  Bipolar  de¬ 
vices  offer  higher  speeds  than  MOS  de¬ 
vices.  For  very  hign  volume  usage  with 
those  devices  whose  data  patterns  never 
change,  mask  programmable  read-only 
memories,  commonly  called  ROMs, 
provide  the  lowest  cost.  Electrically  pro¬ 
grammable  read-only  memories  or 
PROMs  allow  the  data  pattern  to  be 
defined  when  the  device  is  used  rather 
than  when  the  device  is  manufactured. 

ROM  bootstrap  —  Nearly  every  computer 
uses  at  least  one  ROM  program,  the 
most  common  one  being  a  ROM  boot¬ 
strap  loader.  The  bootstrap  loader  is  a 
minimum  program  which,  if  everything 
in  memory  has  been  wiped  out,  will 
allow  the  programmer  to  recreate  his 
main  memory  load. 

ROM  bus  intorfaco  (TTL)^A  ROM  bus 

interface  can  demonstrate  a  simplicity 
of  interface  with  many  systems.  In  many 
cases,  all  microbus  components  operate 
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at  the  same  TTL  levels  and  with  the 
same  drive  capability,  data,  address,  and 
control  lines  can  be  connected  without 
buffers.  Timing  of  the  memories  can  be 
set  to  permit  simple  operation  at  full 
speed  with  the  processor.  The  chip  se¬ 
lects  of  the  same  buses  have  been  used 
to  partially  decode  the  system  address 
lines.  In  small-  and  medium-sized  sys¬ 
tems,  this  partial  address  decoding  will 
be  sufficient  to  distinguish  all  packages 
in  the  system  without  using  any  addi¬ 
tional  address  decoding  packages. 

ROM  controlled  termlnolf  —  Some  termi¬ 
nal  MPUs  control  internal  peripherals 
by  means  of  instructions  stored!  in  the 
read-only  memory  (ROM).  Such  opera¬ 
tions  as  accessing  of  a  peripheral  device 
for  data,  keeping  track  of  sales  for  in¬ 
ventory  control,  and  performing  tax 
computation  are  possible.  In  essence, 
the  MPU  can  provide  the  usual  cash  reg¬ 
ister  functions  plus  additional  retail  sys¬ 
tem  management  capability.  For 
example,  the  data  communications 
channel  permits  remote  interrogation 
to  obtain  the  terminal’s  current  sales. 

ROM  custom  chongos  —  Special-purpose 
adaptations  can  be  made  of  the  device 
by  changing  a  few  program  words.  Just 
about  every  system  designer  is  faced 
with  the  selection  of  oevices  which 
would  be  perfect  if  only  this  or  that  fea¬ 
ture  were  present  in  the  basic  structure. 
Microprogrammed  devices  are  inher¬ 
ently  open-ended  and  features  can  be 
easily  added  to  adapt  the  device  to  the 
environment.  For  example,  some  manu¬ 
facturers  of  microprogrammed  systems 
offer  the  customer  special  options  to 
make  the  system  operate  in  a  communi¬ 
cations  environment.  In  this  way,  the 
system  can  be  tailored  to  specific  envi¬ 
ronment. 

ROM  functions  —  ROM  is  used  to  store 
the  microprogram  or  a  fixed  program 
depending  upon  the  microprogramma- 
bihty  of  tne  CPU.  The  microprogram 
provides  the  translation  from  higher- 
level  user  commands,  such  as  ADD, 
MPY,  etc.  down  to  a  series  of  detailed 
codes  recognizable  by  the  microproces¬ 
sor  for  execution.  The  size  of  the  ROM 
varies  according  to  user  requirements 
within  the  maximum  allowed  capacity 
dictated  by  the  addressing  capability  of 
the  microprocessor. 

ROM,  instruction  words  —  ROM  portions 
of  memory  are  often  used  to  store  in¬ 
structions,  although  in  some  situations 


rounding  orror 

the  RAM  is  also  used.  Instructions  re¬ 
siding  in  ROM  are  hardwired  and  once 
entered  cannot  be  changed  without  cost 
and  difficulty.  The  instructions  are  in 
the  form  of  a  string  of  binary  (1  and  0) 
bits  called  words.  The  length  of  the 
words  is  4,  8,  or  16  bits  as  required  by 
the  design  of  the  microprocessor.  When 
decoded,  the  words  spell  out  the  proce¬ 
dure  for  the  processor  to  use  in  carrying 
out  the  instruction. 

ROM  microprogramming  —  By  micropro¬ 
gramming  a  ROM  on  the  microproces¬ 
sor  chip,  a  logic  designer  can  implement 
in  one  package,  together  with  some  an¬ 
cillary  memory,  a  function  that  often 
took  50  or  more  TTL  packages.  Designs 
can  be  changed  by  a  simple  software 
program — and  reprogrammable  ROMs 
can  be  used  to  cnange  systems  in  the 
field.  In  effect,  design  engineers  must 
soon  become  programmers  to  discard 
many  tedious  but  formerly  essential 
logic  optimization  techniques. 

ROM  modulu  board  —  A  provision  for 
ROM  r^lacement  of  up  to  48K  or  more 
bytes  of  main  memory  for  applications 
requiring  program  security  or  other 
special  purposes. 

root  sogmont  —  The  master  or  controlling 
segment  of  an  overlay  structure  which 
always  resides  in  main  memory.  Usually 
this  IS  the  first  segment  within  the  pro¬ 
gram,  and  it  is  always  the  first  to  be 
loaded  at  program  initiation  time. 

ropo  storago  —  Same  as  storage,  core  rope. 

ROPP  —  Abbreviation  for  Receive  Only 
Page  Printer.  A  teleprinter  unit  witn 
printer  only  for  stations  which  do  not 
generate  messages. 

RO  (Rocoivo  Only)  —  A  receive-only  prin¬ 
ter. 

rototo  —  A  specific  instruction  that  results 
in  pushing  the  contents  of  a  register  or 
word  by  one  position  to  the  left  or  the 
right.  The  bit  coming  in  is  often  the  one 
“falling  off’  the  other  end.  Sometimes  it 
is  the  old  value  of  the  carry  bit. 

round  —  To  adjust  the  least  significant  di¬ 
gits  retained  in  truncation  to  partially 
reflect  the  dropped  portion;  e.g.,  when 
rounded  to  the  aigits,  the  decimal  num¬ 
ber  2.7561  becomes  2.76. 

rounding  orror  —  The  error  resulting  when 
dropping  certain  less  significant  digits 
and  some  adjustment  is  applied  to  the 
more  significant  retained.  Also  called 
round-ott  error.  A  common  round-off 
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rule  is  to  take  the  quantity  to  the  nearest 
digit. 

round-off  error  —  The  error  resulting 
from  rounding  off  a  quantity  by  deleting 
the  less  significant  digits  and  applying 
some  rule  of  correction  to  the  part  re¬ 
tained;  e.g.,  0.2751  can  be  rounded  to 
0.275  with  a  rounding  error  of  .0001. 
(Contrasted  with  error  truncation.) 
route  —  1 .  The  route  followed,  or  to  be 
followed,  for  the  transmission  of  a  tele¬ 
gram  or  the  establishment  of  a  connec¬ 
tion.  2.  The  means  of  transmission 
(wire,  cable  radio)  used,  or  to  be  used, 
for  the  transmission  of  a  telegram  or  the 
establishment  of  a  connection, 
routino  — ^  1 .  A  sequence  of  machine  in¬ 
structions  that  carry  out  a  well-defined 
function.  2.  A  set  of  coded  instructions 
arranged  in  proper  sequence  to  direct 
the  computer  to  perform  a  desired  op¬ 
eration  or  series  of  operations, 
routine,  algorithmic  —  See  algorithmic  rou¬ 
tine. 

routine,  alternate  —  Assignment  of  a  sec¬ 
ondary  communications  path  to  a  desti¬ 
nation  if  the  primary  path  is  unavailable, 
routine,  assembly  —  See  assembly  routine, 
routine,  automotic  —  A  routine  that  is  ex¬ 
ecuted  independently  of  manual  opera¬ 
tions,  but  only  if  certain  conditions 
occur  within  a  program  or  record,  or 
during  some  other  process, 
routine,  ouxiliary  —  A  routine  designed  to 
assist  in  the  operation  of  the  computer 
and  in  debugging  other  routines, 
routine,  check  —  A  check  system  built  into 
the  program  or  computers  that  do  not 
have  automatic  checking.  This  check 
system  is  normally  concerned  with  pro¬ 
grams  run  on  computers  that  are  not 
internally  self-checking.  (Related  to  au¬ 
tomatic  check.) 

routine,  checkpoint  —  See  checkpoint  rou¬ 
tine. 

routine,  closed  —  A  routine  that  is  not  in¬ 
serted  as  a  block  of  instructions  within  a 
main  routine,  but  is  entered  by  basic 
linkage  from  the  main  routine, 
routine,  compile  —  A  computer  instruction 
that  is  also  called  a  compile,  compiler, 
compiling  routine,  and  a  compilation. 
An  executive  routine  that,  before  the 
desired  computation  is  started,  trans¬ 
lates  a  program  expressed  in  pseudo¬ 
code  into  machine  code  (or  into  another 
pseudocode  for  further  translation  by 
an  interpreter).  In  accomplishing  the 
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translation,  the  compiler  may  be  re¬ 
quired  to  adapt  or  to  specialize  the  in¬ 
structions. 

routine,  complete  —  A  routine  that  does 
not  require  modification  before  it  is 
used.  Such  routines  are  usually  in  com¬ 
pany  or  manufacturer  libraries. 

routine,  condensing  —  A  routine  used  to 
convert  the  machine  language,  i.e.,  the 
one-instruction  per  card  output  format, 
from  an  assembly  program  or  system 
into  several  instructions  per  card. 

routine,  control  —  Same  as  executive  rou¬ 
tine. 

routine,  conversion  —  A  flexible  and  gen¬ 
eralized  program  which  can  be  used  by 
a  programmer  to  change  the  presenta¬ 
tion  of  data  from  one  form  to  another, 
such  as  changing  from  card  to  disk. 

routine,  correction  —  A  routine  which  is 
designed  to  be  used  in  or  after  a  com¬ 
puter  failure  or  malfunction  or  a  pro¬ 
gram  or  operator  error  and  which 
thereby  reconstitutes  the  routine  being 
executed  before  the  error  or  malfunc¬ 
tion  and  from  the  most  recent  or  closest 
rerun  point. 

routino,  dating  —  A  routine  that  computes 
and/or  stores,  where  needed,  a  date 
such  as  current  date,  expiration  date  of 
a  tape,  etc. 

routino,  dobugging-oid  —  A  routine  to  aid 
programmers  in  the  debugging  of  their 
routines.  Some  typical  routines  are: 
storage,  printout,  tape  printout,  and 
drum  printout. 

routino,  diagnostic  —  LA  routine  used  to 
locate  a  malfunction  in  a  computer,  or 
to  aid  in  locating  the  mistakes  in  a  com¬ 
puter  program.  Thus,  in  general  any 
routine  specifically  designed  to  aid  in 
debugging  or  troubleshooting.  (Synon¬ 
ymous  with  malfunction  routine,  and 
related  to  debugging.)  2.  A  specific  rou¬ 
tine  designed  to  locate  either  a  malfunc¬ 
tion  in  the  computer  or  a  mistake  in 
coding. 

routine,  direct-insert  —  Same  as  subrou¬ 
tine,  direct  insert. 

routine,  dynomic  —  Same  as  subroutine, 
dynamic. 

routine,  editor  —  Same  as  program,  editor. 

routine,  error  —  See  error  routine. 

routine,  error-correction  —  A  series  of 
computer  instructions  programmed  to 
correct  a  defected  error. 

routine,  error-detection  —  A  routine  used 


routine,  executive 


routine,  object 


to  delect  whether  or  not  an  error  has 
occurred,  usually  without  a  special  pro¬ 
vision  to  find  or  indicate  its  location. 

routine,  executive  —  See  executive  rou¬ 
tine. 

routine,  executive  system  —  See  executive 
system  routine. 

routine,  file-organization  —  A  specifically 
designed  routine  for  reading  input-data 
files,  and  sorting  them  in  random-access 
locations. 

routine,  fixed  —  A  routine  which  cannot 
be  modified  during  its  computer  execu¬ 
tion. 

routine,  floating-point  —  A  set  of  coded  in¬ 
structions  arranged  in  proper  sequence 
to  direct  the  computer  to  perform  a 
specific  set  of  operations  that  will  per¬ 
mit  floating-point  operation;  e.g.,  en¬ 
able  the  use  of  a  fixed-point  machine  to 
handle  information  on  a  floating-point 
basis  from  an  external  point  of  view. 
Floating-point  routines  are  usually  used 
in  computers  that  do  not  have  built-in 
floating-point  circuitry,  in  which  case 
floating-point  operation  must  be  pro¬ 
grammed. 

routine,  general  —  A  routine  expressed  in 
computer  coding  designed  to  solve  a 
class  of  problems  specializing  to  a  spe¬ 
cific  problem  when  appropriate  para¬ 
metric  values  are  supplied. 

routine,  generating  —  A  compiling  routine 
that  is  capable  of  handling  less  fully 
defined  situations. 

routine,  generotor  —  See  generator  rou¬ 
tine. 

routine,  heuristic  —  A  routine  by  which  the 
computer  attacks  a  problem  not  by  a  di¬ 
rect  algorithmic  procedure,  but  by  a 
trial  and  error  approach  frequently  in¬ 
volving  the  act  of  learning.  (Synony¬ 
mous  with  heuristic  program.) 

routine,  housekeeping  —  The  initial  in¬ 
structions  in  a  program  that  are  ex¬ 
ecuted  only  one  time,  e.g.,  clear  storage. 

routine,  incomplete  —  A  routine  in  a  li¬ 
brary  programming  system  that  re¬ 
quires  parameters  to  be  supplied  by  a 
macrostatement  or  main  routine. 

routine,  initializer  —  The  functions  such  as 
error  checking  performed  on  a  message 
after  it  is  entered  into  a  system,  but  be¬ 
fore  the  application  program  begins 
processing. 

routine,  input  —  See  input  routine. 

routine,  intepreter  —  An  executive  routine 


which  translates  a  stored  machinelike 
pseudocode  into  a  machine  code  and 
performs  the  operations  indicated  by 
subroutines  during  computation, 
routine,  interpretive  —  1 .  An  interpretive 
routine  is  essentially  a  closed  subrou¬ 
tine  that  operates  successively  on  an  in¬ 
definitely  long  sequence  of  program 
parameters.  It  may  usually  be  entered  as 
a  closed  subroutine  and  executed  by 
a  pseudocoded  exit  instruction.  2.  A 
routine  that  decodes  and  immediately 
executes  instructions  written  as  pseudo¬ 
codes.  This  is  contrasted  with  a  com¬ 
piler  that  decodes  the  pseudocodes  into 
a  machine-language  routine  to  be  ex¬ 
ecuted  at  a  later  time.  The  essential 
characteristic  of  an  interpretive  routine 
is  that  a  particular  pseudocode  opera¬ 
tion  must  be  decoded  each  time  it  is 
executed.  (Synonymous  with  interpre¬ 
tive  code.) 

routina,  interrapt  —  A  program  that  per¬ 
forms  interrupt  action  to  coordinate  the 
timing  i/o  with  processing, 
routino,  interrupt  control  —  A  computer 
routine  entered  when  an  interrupt  oc¬ 
curs  (for  analysis  of  the  interrupt  cause), 
routine  interrupt  (tape  driver)  —  See  tape 
driver  interrupt  routine, 
routine,  library  —  See  library,  routine, 
routine,  looding  —  That  set  of  instructions 
which  brings  other  data  and  instructions 
into  storage  and  which  is  frequently 
built  into  various  computer  moaels. 
routine  mointenonce  time  —  Same  as  main¬ 
tenance  routine. 

routine,  molfunction  —  A  routine  used  to 
locate  a  malfunction  in  a  computer,  or 
to  aid  in  locating  mistakes  in  a  computer 
program.  In  general,  any  routine  spe¬ 
cifically  designed  to  aid  in  debugging  or 
troubleshooting.  (Related  to  debug¬ 
ging) 

routine,  minimum-access  —  A  routine  so 
coded  that  by  judicious  arrangement  of 
data  and  instructions  in  storage,  the  ac¬ 
tual  access  time  is  less  than  the  expected 
random-access  time.  Such  a  routine  is 
used  with  serial  storage  systems.  (Syn¬ 
onymous  with  minimum-latency  rou¬ 
tine.) 

routine,  minimum-latency  —  See  routine, 
minimum-access. 

routine,  monitor  —  Same  as  executive  rou¬ 
tine. 

routine,  object  —  The  program  that  is  the 
output  of  an  automatic  coding  system. 
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Often  the  object  program  is  a  machine- 
language  program  ready  for  execution, 
but  it  may  well  be  in  an  intermediate 
language.  (Synonymous  with  target  pro¬ 
gram,  and  contrasted  with  source  pro¬ 
gram.) 

routine,  opon  —  A  routine  that  can  be  in¬ 
serted  directly  into  a  larger  routine 
without  a  linkage  or  calling  sequence, 
routine,  output  —  See  output  routine, 
routine,  patch  —  A  specific  correcting  rou¬ 
tine  written  of  a  sequence  on  the  pro¬ 
gram  chart  and  referring  to  a  correct 
sequence. 

routine,  post  mortem  —  LA  routine  that 
either  automatically  or  on  demand 
prints  data  concerning  contents  of  reg¬ 
isters  and  storage  locations,  after  the 
routine  stops,  in  order  to  assist  in  locat¬ 
ing  errors  or  mistakes  in  coding.  2.  A 
service  routine  useful  in  analyzing  the 
cause  of  a  failure,  such  as  a  routine  that 
dumps  out  the  content  of  a  store  after  a 
failure.  (Related  to  post  mortem.) 
routino,  priority  —  See  priority  routine, 
routino,  production  —  See  production  rou¬ 
tines. 

routino  program  —  The  procedure  for  in¬ 
serting  instructions  and  the  constant  val¬ 
ues  of  the  program  into  the  computer, 
routino,  program  loading — ^The  proce¬ 
dure  for  inserting  instructions  and  the 
constant  values  of  the  program  into  the 
computer. 

routino,  rocovory  —  See  recovery  routine, 
routino,  rolocotablo  —  A  specific  routine 
designed  and  stored  sucn  that  it  may  be 
moved  quickly  and  conveniently  to 
other  locations. 

routino,  rorun  —  A  routine  designed  to  be 
used  in  the  wake  of  a  computer  malfunc¬ 
tion  or  a  coding  or  operating  mistake  to 
reconstitute  a  routine  from  the  last  pre¬ 
vious  rerun  point.  (Synonymous  with 
rollback  routine.) 

routino,  rottort  —  Same  as  routine  rerun, 
routino,  rollback  —  Same  as  routine  rerun, 
routino,  toloctivo  tracing  —  A  tracing  rou¬ 
tine  designed  to  permit  only  specific  in¬ 
structions  to  be  selected  and  evaluated, 
i.e.,  as  i/o  instructions, 
routino,  torvico  —  A  broad  class  of  rou¬ 
tines  that  are  standardized  at  a  particu¬ 
lar  installation  for  the  purpose  of  as¬ 
sisting  in  maintenance  ana  operation 
of  the  computer  as  well  as  the  prepara¬ 
tion  of  programs,  as  opposed  to  rou- 
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tines  for  the  actual  solution  of  produc¬ 
tion  problems.  This  class  includes 
monitoring  or  supervisory  routines,  as¬ 
semblers,  compilers,  diagnostics  for 
computer  malfunctions,  simulation  of 
peripheral  equipment,  general  diag¬ 
nostics  and  input  data.  The  distin¬ 
guishing  quality  of  service  routines  is 
that  they  are  generally  standardized  so 
as  to  meet  the  servicing  needs  at  a  par¬ 
ticular  installation,  independent  of  any 
specific  production-type  routine  re¬ 
quiring  such  services, 
routinos,  input/output  random>accois  — 
See  random  access  i/o  routines, 
routine  source  —  Same  as  program  source, 
routine,  specific  —  A  routine  expressed  in 
computer  coding  designed  to  solve  a 
particular  mathematical,  logical,  or 
data-handling  problem  in  which  each 
address  refers  to  explicitly  stated  regis¬ 
ters  and  locations. 

routine,  static  —  A  subroutine  that  in¬ 
volves  no  parameters  other  than  the  ad¬ 
dresses  oi  the  operands, 
routine,  storage  —  LA  part  of  storage  al¬ 
located  to  receive  and  store  the  group  of 
instructions  to  be  executed.  2.  The  stor¬ 
age  locations  used  to  store  the  program, 
routine,  stored  —  Same  as  program,  stored, 
routine,  supervisory  —  See  executive  rou¬ 
tine. 

routine,  target  —  Same  as  object  program, 
routine,  test  —  A  routine  designed  to  show 
whether  a  computer  is  functioning 
properly  or  not. 

routine,  trace  —  A  routine  used  to  observe 
how  the  object  program  operates  while 
it  is  being  executed. 

routine,  tracing  —  A  diagnostic  routine 
used  to  provide  a  time  history  of  one  or 
more  machine  registers  and  controls 
during  the  execution  of  the  object  rou¬ 
tine.  A  complete  tracing  routine  would 
reveal  the  status  of  all  registers  and  lo¬ 
cations  affected  by  each  instruction  each 
time  the  instruction  is  executed.  Since 
such  a  trace  is  prohibitive  in  machine 
time,  traces  which  provide  information 
only  following  the  execution  of  certain 
types  of  instructions  are  more  fre¬ 
quently  used.  Furthermore,  a  tracing 
routine  may  be  under  control  of  the 
processor,  or  may  be  called  in  by  means 
of  a  trapping  feature.  (Related  to  trap.) 
routino,  transloting  —  Same  as  translator, 
routino,  utility  —  Subroutines  for  handling 
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machine  operations  necessary  to  data 
processing  out  not  contributing  directly 
to  the  required  output;  such  routines 
might  be  copying,  loading  and  organiz¬ 
ing  disks,  printing,  etc.  (Synonymous 
with  utility  program.) 

roufino,  working  ^ — That  routine  which 
produces  the  results  of  the  problem  or 
program  as  it  was  designed,  as  con¬ 
trasted  with  the  routines  which  are  de¬ 
signed  for  support,  housekeeping,  or  to 
compile,  assemble,  translate,  etc. 
routing  —  The  assignment  of  a  communi¬ 
cations  path  for  the  delivery  of  a  mes- 
sage. 

routing,  oltornoto  —  Assignment  of  a  sec¬ 
ondary  communications  path  to  a  desti¬ 
nation  if  the  primary  path  is  unavailable, 
routing  indicator  —  An  address,  or  group 
of  characters,  in  the  message  header 
that  defines  the  final  circuit  or  terminal, 
routing,  mottogo  —  The  function  per¬ 
formed  at  a  central  message  processor 
of  selecting  the  route,  or  alternate  route 
if  requirea,  for  delivery  of  a  message, 
row  scanning  —  A  technique  that  is  used 
in  decoding  which  key  of  a  keyboard  was 
pressed.  Each  row  is  scannea  in  turn  by 
outputting  a  “  1 The  output  on  the  col¬ 
umns  is  examined,  resulting  in  identifi¬ 
cation  of  the  key. 

RPG,  disk  — On  some  systems,  this  is  a 
simplified,  problem-oriented  program¬ 
ming  language  that  provides  the  user 
with  the  facilities  for  assimilating  data, 
producing  printed  reports,  and  creat- 
ir^,  updating  and  maintaining  files.  It 
often  consists  of  a  programming  lan¬ 
guage  and  a  compiler  program. 

R  rogistor  —  See  register,  R. 

RS-232  intorfaco  —  The  interface  between 
a  modem  and  the  associated  data  termi¬ 
nal  equipment,  and  standardized  by  El  A 
Standard  RS232.  For  voice-band 
modems  the  interface  leads  are  single 
leads  with  a  common  ground  return. 
RS-422  standard  —  There  is  a  standard  for 
interfacing  serial  data  transmission  be¬ 
tween  peripherals,  systems,  and 
modems.  The  Electronic  Industries  As¬ 
sociation  (El A)  of  America  has,  by  con¬ 
sent  of  various  manufacturers  and 
users,  standardized  a  25-pin  connection 
with  appropriate  signal  levels  called  the 
RS-23z  interface.  There  is  also  a  new 
El  A  standard  that  has  been  introduced, 
called  the  RS-422  standard,  that  is  more 
suitable  to  1  1 L. 


RTE  —  Abbreviation  for  Real-Time  Execu¬ 
tive.  A  software  system  that  provides  a 
multiprogramming,  foreground-back- 
ground  system,  with  priority  schedul¬ 
ing,  interrupt  handling,  ana  program 
load-and-go  capabilities, 
rubbar  banding  —  In  interactive  graphics, 
rubber  banding  refers  to  attaching  con¬ 
straints  to  the  beginning  and  end  points 
of  a  line. 

rulai,  dacision  — The  programmed  crite¬ 
ria  which  an  on-line,  real-time  system 
uses  to  make  operating  decisions.  It  is 
important  to  periodically  review  the  de¬ 
cision  rules  which  are  being  used  by  a 
system  because  the  nature  of  the  prob¬ 
lems  to  be  solved  changes  over  time  and 
because  new  situations  may  have  arisen 
which  were  not  at  first  anticipated, 
rulas,  inhibition  —  See  inhibition  rules, 
rulat,  priority  —  See  priority  rules, 
rulot,  syittax  —  The  rules  governing  sen¬ 
tence  structure  in  a  language  or  state¬ 
ment  structure  in  a  language,  such  as 
that  of  a  compiler  program, 
run  —  1.  The  act  of  processing  a  batch  of 
transactions  while  under  the  control  of 
one  or  more  pro-ams,  and  against  all 
the  files  that  are  affected  to  produce  the 
required  output.  2.  One  performance  of 
a  program  on  a  computer.  3.  Perform¬ 
ance  of  one  routine,  or  several  routines 
automatically  linked  so  that  they  form 
an  operating  unit,  during  which  manual 
manipulations  are  not  required  of  the 
computer  operator. 

run  book  —  All  materials  needed  to  docu¬ 
ment  a  computer  application,  including 
problem  statement,  flowcharts,  coding, 
ahd  operating  instructions, 
run  chart  —  A  flowchart  of  one  or  more 
computer  runs  in  terms  of  input  and 
output. 

run  diagram  —  A  graphic  representation 
of  the  files,  transactions,  information, 
and  data  that  are  to  be  handled  together 
under  the  program  control  to  produce 
the  newly  updated  files,  list  of  changes, 
or  specific  reports. 

run  duration  —  On  the  occasion  on  which, 
after  compiling,  the  target  program  is 
run  during  the  run  phase  or  target 
phase,  the  duration  or  the  run  is  called 
the  run  duration,  and  the  compiling  is 
called  the  compiling  duration, 
run,  history  —  The  printing  out  of  all  tran¬ 
sactions  of  a  process  for  reading  or  re¬ 
cording  purposes. 
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run,  location 


sampling 


run,  location  —  A  routine  which  locates 
the  correct  run  on  a  program  tape, 
whether  initiated  by  another  routine  or 
manually. 

run,  machine  —  The  execution  of  one  or 
several  machine  routines  that  are  linked 
to  form  one  operating  unit, 
run  mode  —  A  mode  in  which  the  com¬ 
puter  is  considered  to  be  operating 
when  it  is  automatically  executing  in¬ 
structions  contained  in  its  memory 
cards  and  cells. 

running  accumulator  —  Same  as  storage, 
push-down. 

running  dry  —  The  examination  of  the 
logic  and  coding  of  a  program  from  a 
flowchart  and  written  instructions,  and 
recording  of  the  results  of  each  step  of 
the  operation  before  running  the  pro¬ 
gram  on  the  computer, 
running  mode,  time  sharing  —  See  time 
sharing,  running  mode, 
running,  parallel  —  1 .  A  test  run  in  which 
a  newly  developed  program  is  proc¬ 
essed  along  with  the  current  program  in 
the  computer.  2.  The  final  step  in  the 
debugging  of  a  system;  this  step  follows 
a  system  test. 

run  phase  —  An  occasion  on  which  the  tar¬ 
get  program  (after  compiling)  is  run  is 
often  called  the  run  phase  or  the  target 
phase  or  the  object  phase, 
run  schedule  —  A  specific  listing  of  work  to 
be  performed  under  time  required  to 
perform  such  work. 


salesman's  portable  computer  terminal 

—  A  portable  computer  terminal  that 
can  be  taken  into  homes  or  offices  and 
used  to  communicate  directly  with  host 
computers.  Usually,  it  couples  acousti¬ 
cally  through  a  standard  telephone  re¬ 
ceiver. 

somple-and-hold  amplifier  —  Sample-and- 
hold  amplifiers  are  used  to  capture  and 
store  analog  signals.  They  are  particu¬ 
larly  useful  m  conjunction  with  succes¬ 
sive  approximation  analog-to-digital 
converters  in  digitizing  time-varying 
input  signals.  If  the  input  to  a  successive 
approximation  A/D  varies  more  than  2 
or  3  LSBs  during  the  conversion  period, 
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runt,  houtekeeping  —  The  activities  of 
sorting,  editing,  or  merging  runs 
needed  for  the  file  maintenance — the 
nonproduction  runs.  In  a  special  sense, 
the  set-up  and  clean-up  parts  of  pro¬ 
grams  in  contrast  to  actual  production 
processing. 

runt,  program  —  A  run  is  the  same  as  a 
program  except  that  a  program  refers  to 
the  writing  or  coding  of  the  job,  whereas 
the  run  refers  to  the  actual  running  of 
the  program.  Consequently,  programs 
and  runs  are  synonymous  except  to  de¬ 
note  the  time  ana  action  being  per¬ 
formed. 

run,  tott  —  A  diagnostic  run  of  the  pro¬ 
gram,  using  manufactured  data.  The  re¬ 
sults  of  this  run  are  checked  against  the 
correct  answers  for  this  problem. 

run  timo  —  The  time  required  to  complete 
a  single,  continuous  execution  of  an  ob¬ 
ject  program. 

run,  trial  —  The  procedure  for  using 
equipment  with  a  sample  card  deck  or 
part  of  data  which  is  used  on  the  actual 
run  designed  to  promote  the  check  for 
accuracy  of  methods. 

RWD  —  A  shortened  program  term  of 
designated  added  instruction  to  rewind 
a  reel  of  tape. 

R/W  (read/write)  head  —  A  small  electro¬ 
magnet  used  for  reading,  recording,  or 
erasing  polarized  spots  on  a  magnetic 
surface.  Also  called  magnetic  head,  read 
head,  and  write  head. 


large  errors  in  the  digital  output  may 
result.  A  sample-and-hold  amplifier  in 
front  of  the  A/D,  commanded  to  the 
hold  mode  just  prior  to  the  beginning  of 
the  A/D  conversion,  will  store  the  ana¬ 
log  value  present  when  the  hold  com¬ 
mand  was  received  durii^  the  con¬ 
version  period  of  the  A/D.  This  will  en¬ 
sure  that  the  digital  value  generated  by 
the  A/D  is  an  accurate  representation  of 
the  analog  input. 

sampling  —  1 .  Obtaining  a  value  of  a  vari¬ 
able  at  regular  or  intermittent  intervals. 
2.  A  procedure  of  systems  analysis  in 
which  traffic  volumes,  file  activity,  and 
other  transfers  are  estimated  on  the 


sampling,  analog 


tcalo 


basis  of  representative  samples  taken.  3. 
A  methocl  of  communication  line  con¬ 
trol  in  which  messages  on  a  circuit  are 
sampled  by  a  computer  that  selects  only 
those  for  which  computer  processing  is 
required.  4.  A  random  method  of  check¬ 
ing  and  control  in  which  a  transaction  or 
item  is  selected  and  the  processing  that 
it  undergoes  is  checked  in  detail.  This 
provides  an  indication  of  accurate  and 
complete  processing, 

sampling,  analog  —  The  process  by  which 
the  computer  selects  individual  hybrid 
input  signals  from  the  process,  converts 
them  to  an  equivalent  binary  form,  and 
stores  the  data  in  memory. 

sampling  rafo  —  The  rate  at  which  meas¬ 
urements  of  physical  quantities  are 
made,  e.g.,  if  it  is  desired  to  calculate  the 
velocity  of  a  missile  and  its  position  is 
measured  each  millisecond,  then  the 
sampling  rate  is  1000  measurements 
per  second. 

Satolllto  ACS  —  Abbreviation  for  Satellite 
Advanced  Communications  Service.  An 
AT&T  service  that  provides  the  neces¬ 
sary  code  conversion,  protocol  transla¬ 
tion,  and  speed  matching  to  allow 
otherwise  incompatible  terminals  and 
computers  to  communicate  freely  with 
each  other.  ACS  supports  a  variety  of 
stand-alone  and  clustered,  synchronous 
and  asynchronous  terminals  using  code 
sets  such  as  ASCII  and  EBEDIC,  and 
operating  at  speeds  from  110  to  9600 
bps  in  diaracter  or  block  mode  with 
polled  or  contention  line  control. 

tafallifa  computar  —  A  processor  con¬ 
nected  locally  or  remotely  to  a  larger 
central  processor,  and  performing  cer¬ 
tain  processing  tasks — sometimes  inde¬ 
pendent  of  the  central  processor, 
sometimes  subordinate  to  tne  central 
processor. 

satallita  computar  compatibility  —  Some 
satellite  computers  connected  to  the 
host  may  utilize  a  special  compatibility 
module  that  allows  programs  to  execute 
in  satellite  computers  under  a  simulated 
node  environment.  This  type  of  module 
converts  all  necessary  monitor  calls  is¬ 
sued  by  a  satellite  program  into  compat¬ 
ible  communication  calls  and  sends 
them  to  the  host  computer  which  actu¬ 
ally  performs  the  indicated  operations. 

satallita  computar  notwork  —  A  configura¬ 
tion  in  which  a  group  of  satellite  com¬ 
puters  are  tied  to  a  larger  central 
computer  through  asynchronous  or 


synchronous  communications  links. 
This  configuration  can  be  used  to  sup¬ 
port  large  systems,  because  each  remote 
computer  has  some  data  processing  ca¬ 
pability  of  its  own. 

satollito  procotior  —  The  usually  small 
processor  designed  especially  and  pri¬ 
marily  for  card-to-tape  conversion, 
printing  of  tape  contents,  and  other  se¬ 
lected  high-volume  operations;  fre¬ 
quently  used  to  support  and  add  to  the 
capacity  of  a  large  processor  to  further 
increase  its  productivity. 

fatollito  XTEN  network  —  A  service  by 
Xerox  in  which  leased  satellite  capacity, 
radio  links,  and  communications  proc¬ 
essing  are  used  to  provide  switched 
256-kDps  digital  transmission  service 
between  user  premises.  Typically,  a 
user’s  message  moves  from  his  terminal 
through  Xerox-supplied  equipment  in¬ 
terfaces  on  his  premises  ana  to  tran¬ 
sceivers  linked  to  a  rooftop  antenna. 
From  there,  the  message  is  beamed  to  a 
substation  or  city  station  and  then  to  an 
earth  station  for  transmission  to  a  satel¬ 
lite.  At  the  user’s  option,  documents, 
messages,  and  data  can  be  transmitted 
to  a  network  control  center,  where  they 
may  be  recorded  for  subsequent  retrie¬ 
val. 

saturating  intogrator  —  Same  as  integrator, 
incremental. 

saturation  tosting  —  The  testing  of  a  pro¬ 
gram  by  pushing  through  a  great  many 
messages  in  an  attempt  to  find  errors. 

SBC  —  Abbreviation  for  Single  Board 
Computer. 

scalar  product  —  The  product  of  two  vec¬ 
tor  quantities  when  the  result  is  a  scalar 
quantity,  e.g.,  work  =  force  X  displace¬ 
ment.  Known  as  the  inner  product  and 
denoted  algebraically  by  a  dot  between 
the  vectors  (or  by  a  round  bracket  en¬ 
closing  them).  Its  magnitude  is  given  by 
the  product  of  the  amplitudes  and  the 
cosine  of  the  angle  between  them,  i.e.,  A 
*B  =  AB  cos  $. 

scalar  quantity  —  A  specific  quantity 
which  has  magnitude  but  not  direction, 
i.e.,  the  magnitude  of  a  vector  quantity, 
as  contrasted  to  vector  cells  of  multiple 
values.  Scalars  are  single,  such  as  vol¬ 
ume,  size,  temperature,  etc.,  while  vec¬ 
tor  quantities,  such  as  wind  velocity, 
have  Doth  magnitude  and  direction. 

seal#  —  LA  rulerlike  drawing  placed  on 
the  graph  to  aid  in  the  determination  of 
values  within  the  plotting  grid.  2.  A 
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range  of  values  frequently  dictated  by 
the  computer  word  length  or  routine  at 
hand.  3.  To  alter  the  units  in  which  the 
variables  are  expressed,  in  order  to 
bring  all  quantities  within  a  given  range, 
tcala,  binary  —  See  binary  scale  (or  num¬ 
bering  system). 

icala  coafllciant  —  Same  as  scale  factor, 
tcala  factor  —  1 .  A  number  used  as  a  mul¬ 
tiplier  or  divisor  that  is  chosen  because 
it  will  cause  a  set  of  quantities  occurring 
in  a  problem  to  fall  within  an  acceptable 
range  of  values.  2.  The  coefficient  nec- 
essai^  to  convert  a  scale  or  instrument 
reading  to  the  value  of  a  quantity  being 
measured. 

scala  factor,  timo  —  Same  as  time  scale, 
tcalo,  lobol  —  Numerical  labels  placed 
next  to  the  scale  to  indicate  the  value  of 
the  scale  at  that  point, 
scolo  oporotion  —  See  operation,  scale, 
tcolor  —  A  specific  unit  with  an  output 
variable  which  equals  the  input  variable 
multiplied  by  some  constant, 
seal#  radix  —  Same  as  radix  notation, 
tcalo,  timo  —  See  time  scale, 
tcalo,  variablo  timo  —  See  time  scale, 
tcaling  —  1 .  The  conversion  of  a  standard 
signal  into  the  corresponding  engineer¬ 
ing  units.  2.  Use  of  a  factor  to  multiply 
the  results  obtained  in  a  problem  so  that 
the  results  will  be  within  a  range  that 
can  be  expressed  by  the  machine, 
tcan  —  1 .  To  examine  stored  information 
for  a  specific  purpose  as  for  content  or 
for  arrangement.  2.  To  examine  the  sta¬ 
tus  of  communication  lines  or  other  in¬ 
put/output  channels  to  determine 
whether  data  is  being  received  or  trans¬ 
mitted. 

scan,  dividad  slit  —  A  device,  in  optical 
character  recognition  (OCR),  which 
scans  an  input  character  at  given  inter¬ 
vals  to  obtain  its  horizontal  and  vertical 
components.  This  scanning  device  con¬ 
sists  of  a  narrow  column  of  photoelec¬ 
tric  cells. 

scan,  forward  —  An  editing  operation 
which  makes  an  output  word  conform  to 
the  control  word  oy  comparing  posi¬ 
tions  from  right  to  left  and  adding  punc¬ 
tuation,  such  as  decimals  and  dollar 
signs. 

scan,  mark  —  To  mark  scan  is  to  read  a 
document  for  a  specific  mark  in  a  partic¬ 
ular  location.  The  mark  may  be  made  by 
a  pen  or  pencil,  since  the  operation  is 
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usually  based  on  optical  scanning  and 
light  reflectance.  Mark  scanning  differs 
from  mark  sensing  because  mark  sens¬ 
ing  requires  an  electrographic  pencil 
with  conductive  ink. 

scan,  mat  ^  See  MICE  scan. 

scannar  —  1 .  An  instrument  which  auto¬ 
matically  samples  or  interrogates  the 
state  of  various  processes,  files,  condi¬ 
tions,  or  physical  states  and  initiates  ac¬ 
tion  in  accordance  with  the  information 
obtained.  2.  A  photoelectric  control 
light  source  and/or  photoreceiver. 

scannar,  analog  input  —  A  device  which 
will,  upon  command,  connect  a  spe¬ 
cified  sensor  to  measuring  equipment 
and  cause  the  generation  of  a  digit 
count  value  which  can  be  read  by  the 
computer. 

scannar,  bar-coda  —  An  optical  scanning 
unit  that  can  read  documents  encoded 
in  a  special  bar  code. 

scannar,  flying-spot  —  An  optical  charac¬ 
ter  reading  device  which  uses  a  moving 
spot  of  li^t  to  scan  a  sample  space  or 
area  by  applying  a  photoelectric  trans¬ 
ducer  to  sense  tne  intensity  of  the  trans¬ 
mitted  or  reflected  light,  which  varies  in 
accordance  with  the  data  being  sent, 
i.e.,  differing  reflectances  and  intensi¬ 
ties. 

scannar,  intarrupt  —  External  devices  are 
continuously  scanned  for  interrupt  re¬ 
quests.  A  scanner  in  the  computer 
counts  through  the  nonpriority  external 
device  addresses  sequentially,  each  time 
asking  if  the  addressed  device  is  re¬ 
questing  an  interrupt.  When  an  inter¬ 
rupt  request  is  found,  the  scanner  will 
stop  at  that  address  and  attempt  to  in¬ 
terrupt  the  computer  program. 

scannar,  magnatic  ink  —  A  machine  which 
reads  numbers  designed  in  a  special 
type  font  and  printed  in  a  magnetic 
(iron  oxide)  ink. 

scannar,  optical  —  A  special  optics  device 
that  scans  patterns  of  incident  light  and 
generates  digital  signals  that  are  func¬ 
tions  of  the  incident  light  synchronized 
with  the  scan,  the  primary  purpose 
being  to  generate  or  “read”  digital  rep¬ 
resentations  of  printed  or  written  data. 

scannar  typas  —  Typically,  the  function  of 
a  scanner  is  conversion  of  a  printed 
character  into  electrical  signals  for  anal¬ 
ysis  by  the  recognition  unit.  The  most 
common  scanner  types  are  mechanical 
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disk,  flying  spot  scanner,  laser  scanner, 
parallel  photocells,  and  the  vidicon 
scanner. 

scanner,  visual  —  A  device  that  scans  opti¬ 
cally  and  usually  generates  an  analog  or 
digital  signal. 

scanner,  voice-output  —  A  device  in  which 
an  electronic  camera  scans  printed  text, 
feeding  signals  into  a  minicoimiuter 
which  proauces  speech  sounds.  Thou¬ 
sands  of  components  go  into  one  ma¬ 
chine,  making  it  an  extremely 
complicated  consumer  device. 

scanning  —  The  action  of  comparing 
input  variables  to  determine  a  particular 
action. 

scanning  limits  —  The  action  of  compar¬ 
ing  input  variables  against  either  pre¬ 
stored  or  calculated  nigh  and/or  low 
limits  to  determine  if  an  alarm  condition 
is  present. 

scanning  loop,  control  —  See  loop,  central 
scanning. 

sconning  mochino  —  A  machine  which  au¬ 
tomatically  reads  printed  data  and  con¬ 
verts  it  into  machine  language.  There 
are  two  basic  types — optical  scanners 
and  magnetic-ink  scanners. 

scanning,  optical — ^A  technique  for  ma¬ 
chine  recognition  of  characters. 

scanning  rato  (or  spood)  —  The  speed  at 
which  a  computer  can  select,  convert, 
and  compare  an  analog  input  variable  to 
its  high  and/or  low  limits. 

scon  period  —  The  time  during  which  the 
screen  is  swept  by  the  electron  beam  in 
electrostatic  storage  tubes  for  the  sole 
purpose  of  regenerating  or  restoring 
the  charge  distribution  which  repre¬ 
sents  the  stored  data. 

scon  rote — ^The  rate  at  which  a  control 
computer  periodically  checks  a  con¬ 
trolled  quantity. 

scan,  rovers#  —  The  specific  editing  oper¬ 
ation  which  supresses  zeros,  i.e.,  re¬ 
places  zeros  with  blanks,  and  thus 
eliminates  the  zeros,  and  the  zero  sup¬ 
pression  word  mark. 

scan,  slit-divided  —  A  device,  in  optical 
character  recognition  (OCR),  which 
scans  an  input  character  at  given  inter¬ 
vals  to  obtain  its  horizontal  and  vertical 
components.  This  scanning  device  con¬ 
sists  of  a  narrow  column  of  photoelec¬ 
tric  cells. 

scatter  gap  —  The  alignment  deviation  (of 
magnetic  recording  head  gaps)  for 


groups  of  heads  for  several  racks  of  a 
magnetic  tape  handler, 
scatter  loading  —  A  procedure  or  process 
of  loading  a  program  into  main  memory 
such  that  each  section  or  segment  of  the 
program  occupies  a  single,  connected 
memory  area  (in  some  systems  a 
“page”)  but  the  several  sections  of  the 
program  need  not  be  adjacent  to  each 
other.  Usually  implemented  by  a  virtual 
memory  structure. 

scheduled  down  time  —  The  determined 
or  required  idle  time  necessary  for  nor¬ 
mal  servicing  of  computer  equipment 
during  which  such  equipment  is  unavail¬ 
able  S>T  operations.  This  is  usually  ex¬ 
pressed  as  a  percent  of  total  available 
time.  It  is  also  known  as  preventive 
maintenance  time. 

scheduled  engineering  time  —  See  time, 
scheduled  engineering. 

scheduled  maintenance  time  —  See  time, 
scheduled  maintenance. 

scheduled  operation  —  The  periods  of 
time  during  which  the  user  plans  to  use 
specified  equipment.  Hours  re¬ 
scheduled  as  a  result  of  equipment  fail¬ 
ure  usuallv  are  not  considered  as 
scheduled  nours  of  operation  in  com¬ 
puting  equipment  effectiveness, 
schedule  job  —  A  control  program  that  is 
used  to  examine  the  input  work  queue 
and  to  select  the  next  job  to  be  proc¬ 
essed. 

schedule  mointenonce  (executive)  — 

The  acceptance  of  job  requests  from  an 
external  medium  and  the  inclusion  of 
these  requests  in  a  job  request  schedule. 
The  executive  will  reference  the  job  re¬ 
quest  schedule  to  determine  the  next 
job  to  be  initiated.  Previously  submitted 
requests  may  be  deleted, 
scheduler  —  A  special  system  of  the  execu¬ 
tive  software  section.  The  scheduler 
controls  the  time  when  the  execution  of 
the  program  will  be  performed, 
scheduler,  job  —  The  control  program 
function  that  controls  input  job  streams 
and  system  output,  obtains  input/out¬ 
put  resources  for  jobs  and  job  steps,  at¬ 
taches  tasks  corresponding  to  job  steps, 
and  otherwise  regulates  the  use  of  the 
computing  system  by  jobs, 
scheduler,  master  —  The  control  sche¬ 
duler  that  permits  the  function  of  a  con¬ 
trol  program  that  allows  an  operator  to 
initiate  special  actions  or  to  cause  re¬ 
quested  information  to  be  delivered 

477 


fch*dul«r,  program 


icrafchpod  momory 


that  can  override  the  normal  control 
functions  of  the  system. 

schodulor,  program  —  The  scheduler  is 
called  at  regular  intervals  to  decide 
which  program  in  memory  is  to  be  run. 
A  running  program  is  temporarily  ter¬ 
minated  each  time  its  alloled  time  has 
run  out,  or  when  it  requires  input/ulput 
operations  with  a  device  that  is  busy.  A 
program  may  be  terminated  temporar¬ 
ily  by  user  intervention  to  the  scheduler, 
or  it  may  suspend  its  own  operation. 
Temporary  termination  does  not  re¬ 
move  the  program  from  memory.  A 
program  may  be  dumped  and  perma¬ 
nently  discontinued  by  calling  the  sche¬ 
duler  and  allocator. 

tchadula,  rung  —  A  specific  listing  of  work 
to  be  performed  under  time  required  to 
perform  such  work. 

ichaduler,  work  precots  —  Schedules  the 
operating  time  of  the  overall  electronic 
data  processing  activity  in  order  to  en¬ 
sure  that  the  data-processing  equip¬ 
ment  is  effectively  and  efficiently 
utilized. 

schoduling  algorithm  —  A  set  of  rules  that 
is  included  in  the  scheduling  routine  of 
the  executive  program.  The  scheduling 
algorithm  determines  the  length  of  a 
user’s  quantum  and  the  frequency  with 
which  this  quantum  is  repeated. 

schoduling,  dynamic  —  Scheduling  that 
changes  with  the  different  demands  that 
are  made  on  the  system  rather  than 
being  fixed  as  in  conventional  applica¬ 
tions. 

schoduling  rulos,  timo  sharing  —  See  time 
sharing,  scheduling  rules. 

schoma  —  The  description  of  the  logical 
structure  and  content  of  a  data  base. 

schomo,  randomizing  —  See  randomizing 
scheme. 

schomos,  intorrupt  (timo  sharing)  — 

See  time  sharing,  interrupt  schemes. 

Schottky  bipolar  microcomputor  sot  — 

Various  families  of  Schottky  bipolar  LSI 
circuits  are  microprogrammed  in  the 
sense  that  their  control  logic  is  orga¬ 
nized  around  a  separate  read-only 
memory  called  the  microprogram  mem¬ 
ory.  Control  signals  for  the  various 
processing  elements  are  generated  by 
the  microinstructions  contained  in  the 
microprogram  memory.  In  the  im¬ 
plementation  of  a  typical  central  proces¬ 
sor,  the  microprogram  interprets  a 
higher  level  of  instructions  called  mac- 
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roinstructions,  similar  to  those  found  in 
a  small  computer.  For  device  controll¬ 
ers,  the  microprograms  directly  imple¬ 
ment  the  required  control  functions. 
Schottky  dioda  —  A  special  diode  charac¬ 
terized  by  nanosecond  switching  speed, 
but  relatively  low  voltage  (45  volts  maxi¬ 
mum)  and  limited  temperature  range 
(125-150“C). 

sciantific  application  —  Various  uses  of  the 
computer  which  are  classified  as  non¬ 
business  and  related  to  various  scientific 
or  research  problem-solving  questions 
or  programs.  Such  programs  are  rela¬ 
tively  cnaracterized  by  a  low  volume  of 
input  and  distinctly  lack  volumes  of 
processing  and,  again,  a  low  volume  of 
output. 

tciontific  computer  —  Scientific  problems 
are  characterized  by  a  minimum  of 
input,  a  maximum  of  compute,  and  a 
maximum  of  iteration.  Management  sci¬ 
ence  applications  have  these  attributes, 
plus  the  massive  data  loads  of  the  nor¬ 
mal  commercial  applications.  The  re¬ 
quirements  for  a  computer  to  handle 
tnese  special  applications  are  a  very 
large  memory,  extremely  high-speed 
arithmetics,  and  a  very  large  variety  of 
floating-point  arithmetic  commands, 
tciontific  data  procotting  —  The  process¬ 
ing  of  data  involved  with  solving  mathe¬ 
matical  functions  or  equations, 
scientific  notation  —  A  notion  in  which 
quantities  are  expressed  as  a  fractional 
part  (mantissa)  and  a  power  of  ten 
(characteristic). 

scientific  system  —  A  particular  system  de¬ 
voted  principally  to  computation,  in 
contrast  to  a  commercial  or  data-proc¬ 
essing  system  in  which  the  main  empha¬ 
sis  is  on  file  updating  rather  than 
performance  of  calculations, 
scrambled  —  Pertaining  to  the  encoded  or 
private  form  of  a  signal  which  is  unintel¬ 
ligible  except  when  decoded  or  de- 
scrambled. 

scramblers,  data  security  ^  Devices  that 
protect  access  to  large  data  base  man¬ 
agement  systems  through  synchronous 
data  encryption.  Typic^ly  this  security 
system  is  used  to  protect  remote-termi- 
nal-to-computer  and  computer-to-com- 
puter  transmissions, 
scramble  time  —  See  time,  scramble, 
scratchpad  memory  —  Any  memory  space 
used  for  the  temporary  storage  of  data. 
More  specifically,  scratchpad  memories 


scratchpad  mamory,  RAM 

are  high-speed  integrated  circuits  that 
are  addressed  as  internal  registers. 

scratchpad  mamory,  RAM  —  Generally, 
the  registers  that  are  used  to  store  tem¬ 
porary  intermediate  results  (data)  in 
some  type  of  random-access  memory 
(RAM);  this  could  relate  to  the  memory 
addressed  (with  pointers). 

scratchpad  storage  —  Same  as  scratchpad 
memory. 

scratch  tape  (sorting)  —  Tape(s)  used  to 
store  intermediate-pass  data  during  a 
sort  program. 

screen  —  1 .  The  surface  in  an  electrostatic 
cathode-ray  storage  tube  where  electro¬ 
static  charges  are  stored,  and  by  means 
of  which  information  is  displayed  or 
stored  temporarily.  2.  To  make  a  pre¬ 
liminary  selection  from  a  set  of  entities, 
the  selection  criteria  being  based  on  a 
given  set  of  rules  or  conditions. 

script,  mochino  —  See  data,  machine  read¬ 
able. 

scrolling  —  A  feature  that  allows  text  to  be 
moved  up  or  down,  so  as  to  show  mate¬ 
rial  that  does  not  fit  on  the  display 
screen.  When  the  scrolling  key  is 
pressed,  the  entire  displayed  text  moves 
up  or  down.  The  first  line  in  the  direc¬ 
tion  of  motion  disappears  and  a  new 
line  appears  at  the  opposite  edge  of  the 
screen.  An  alternate  approach  is  to  dis¬ 
play  the  text  in  “pages.”  Then,  when 
the  page  advance  key  is  pressed,  the  cur¬ 
rently  displayed  text  is  succeeded  by  a 
new  screenful  of  text. 

SDLC  —  Abbreviation  for  Synchronous 
Data  Link  Control.  A  uniform  discipline 
for  the  transfer  of  data  between  stations 
in  a  point-to-point,  multipoint,  or  loop 
arrangement,  using  synchronous  data 
transmission  techniques. 

SDLC  frame  —  An  SDLC  frame  can  per¬ 
form  message-transmission,  supervi¬ 
sory,  or  management  functions.  The 
message  field  is  absent  in  a  supervisory 
frame  and  may  provide  link-onented  in¬ 
structions  in  a  management  frame. 

SE  —  1 .  Abbreviation  for  Sig^  Extend.  An 
operation  used  during  a  multiply  or  di¬ 
vide  during  a  shift,  to  ensure  that  the  bit 


taarchr  Fibonacci 

shifted  in  is  identical  to  the  sign  bit.  2. 
Abbreviation  for  Stop  Element.  In  start- 
stop  transmission,  tne  last  element  in 
eacn  character,  to  which  is  assigned  a 
minimum  duration,  during  which  the 
receiving  equipment  is  returned  to  its 
rest  condition  in  preparation  for  the  re¬ 
ception  of  the  next  character, 
search  —  A  systematic  examination  of  the 
available  information  in  a  specific  field 
of  interest. 

toarch,  area^ — An  area  search  relates  to 
information  retrieval  bv  examining  a 
collection  of  data  or  aocuments,  but 
specifically  those  within  a  particular 
subset  according  to  some  criteria  deter¬ 
mination,  i.e.,  belonging  to  some  class, 
category,  geographical  area,  location, 
etc. 

saarch,  binary  —  A  technique  for  finding  a 
particular  item  in  an  ordered  set  of 
Items  by  repeatedly  dividing  in  half  the 
portion  of  the  oraered  set  containing 
the  sought-for  item  until  only  the 
sought-for  item  remains, 
search,  chain  —  See  chain  search, 
search,  chaining  —  See  chain  search, 
search,  conjunctive  —  A  search  defined  in 
terms  of  a  logical  product,  i.e.,  conjunc¬ 
tive  form,  in  contrast  to  a  disjunctive 
form,  or  logical  sum. 
search  cycle  —  The  sequence  of  events  or 
the  time  interval  needed  for  the  occur¬ 
rence  of  a  fixed  number  of  events  re¬ 
quired  to  complete  a  single  search 
operation,  such  as  carrying  out  a  com¬ 
parison. 

soarch,  dlchotomixing  —  A  search  in  which 
the  series  of  items  is  divided  into  two 
parts,  one  of  which  is  rejected,  and  the 
process  is  repeated  on  the  unrdected 
part  until  the  item  with  the  desired 
property  is  found.  This  process  usually 
depends  upon  the  presence  of  a  known 
sequence  in  the  series  of  items. 

soarch,  disjunctivo  —  A  search  defined  in 
terms  of  a  logical  sum,  i.e.,  disjunctive 
form,  in  contrast  to  a  conjunctive  form 
or  logical  product. 

soarch,  Fibonacci  —  See  Fibonacci  search. 
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searching  storag#  —  Same  as  storage,  con¬ 
tent  addressed. 

March,  litarotura  —  A  particularized 
search  of  published  items  of  informa¬ 
tion  which  is  usually  made  in  order  to 
become  aware  of  unicjue  characteristics 
of  certain  subjects  pnor  to  developing 
full  research  on  the  subject. 

toarch-raod  function  —  In  a  search  or 
search-read  function,  the  identifier 
word  (a  full  length  computer  word)  is 
stored  in  a  special  register  in  the  chan¬ 
nel  synchronizer  and  compared  with 
each  word  read  by  the  peripheral  unit. 

March  tima  —  Time  required  to  locate  a 
articular  field  of  data  in  storage, 
earching  requires  a  comparison  of 
each  field  with  a  predetermined  stan¬ 
dard  until  an  identity  is  obtained.  A  con¬ 
trast  with  access  time,  which  is  based 
upon  locating  data  by  means  of  the  ad¬ 
dress  of  its  storage  location. 

Mcandary  kay  —  All  keys  of  a  keyed  ac¬ 
cess  file  other  than  the  primary  key  are 
secondary  keys.  The  retrieval  speed  for 
searches  based  on  these  fields  is  usually 
half  the  speed  of  searches  based  on  the 
primary  key.  Secondary  key  values  are 
not  usually  required  to  be  unique. 

sacondary  storaga  —  Same  as  storage,  ex¬ 
ternal. 

Mcond  ganarafion  campufar  —  See  com¬ 
puter,  second  generation. 

tacend-laval  addrast  —  Same  as  address, 

indirect, 

Mcond,  milliinicro  —  Same  as  nanosecond. 
One  billionth  of  a  second. 

Mcond  ordar  iubroutina  —  See  subroutine, 
second  order. 

Mcond  ramova  subroutina  —  See  subrou¬ 
tine,  second  order. 

Mction  —  In  the  COBOL  system,  a  se¬ 
quence  of  one  or  more  paragr^hs  de¬ 
signed  in  accordance  with  COBOL 
rules.  Also  defined  as  one  of  the  por¬ 
tions  of  the  program. 

Mction,  input  —  Same  as  input  block. 

loction  nama  —  The  distinct  qualifying 
term  available  for  a  paragraph  name. 

Mctlan  numbar  —  A  number  that  identifies 
a  particular  section  in  a  series  of  sec¬ 
tions  that  make  up  a  file. 

Mction  taxt  —  Part  of  a  load  module  which 
has  computer  instructions  in  final  form 
and  data  defined  with  specified  initial 
values. 

Mctor  —  Similar  to  a  binary  word  except  it 

480 


sacurity  faoturas,  tarminol 

may  include  characters  or  bits  not  allot¬ 
ted  to  the  programmer.  Example:  A 
word  can  be  bits,  plus  sign.  However, 
the  sector  can  contain  32  bits — the  re¬ 
maining  4  bits  m^  be  used  by  the  logic 
in  the  computer  for  spacing,  etc. 

Mcfor,  disk  —  A  triangular  section  of  a 
disk  surface.  A  block  of  data  is  ad¬ 
dressed  by  its  track  and  sector  numbers. 

factor,  indopondont  —  A  device  on  certain 
tabulators  which  allows  the  first  item  of 
a  series  of  similar  data  to  be  printed, 
and  inhibits  some  or  all  printing  of  the 
rest  of  the  series. 

Mctors  —  The  smallest  addressable  por¬ 
tion  of  an  auxiliary  storage  tract  or 
band. 

Mcuro  torminal,  auto  modo  —  A  mode 
used  for  telephone  communication. 
Data  entered  through  the  keyboard  or 
cassette  playback  is  assumed  to  be  “in 
the  clear”  and  is  enciphered  into  the 
telephone  transmitter.  However,  it  also 
appears  as  clear  text  on  the  display, 
printer,  or  recording  channel.  Data  re¬ 
ceived  at  the  telephone  receiver  is  as¬ 
sumed  to  be  encoded,  and  is  deciphered 
before  appearing  “in  the  clear”  at  the 
display,  cassette  recording  channel,  or 
printer.  In  this  mode,  private  telephone 
communication  is  earned  out,  while  the 
outputs  at  both  ends  are  clear. 

Mcura  tarminal,  dociphar  mod#  —  A  mode 
in  which  all  inputs  (keyboard,  telephone 
reception,  or  cassette  playback)  are  as¬ 
sumed  to  be  enciphered.  The  system 
will  decipher  the  information  and  pre¬ 
sent  it  in  the  deciphered  (decoded)  form 
to  all  outputs  (display,  telephone  trans¬ 
mitter,  printer,  or  cassette  record  chan¬ 
nel).  This  mode  is  used  for  deciphering 
data  that  has  arrived  in  the  enciphered 

-  form,  such  as  a  recorded  cassette. 

Mcurify  —  The  protection  of  information 
against  unautnorized  disclosure,  trans¬ 
fer,  modifications,  or  destruction, 
whether  accidental  or  intentional. 

MCurify  faaturas,  tarminal  —  Features  in¬ 
tended  to  preserve  data  and  systems  in¬ 
tegrity.  Such  features  include 

{)asswords,  sign-ons,  physical  terminal 
ocks,  software  lockouts,  and  so  on.  Re¬ 
gardless  of  the  form  or  feature,  good 
protection  demands  that  the  system 
revent  entry  into  individual  record 
elds,  individual  records,  single  or  mul- 
^le  files,  and  individual  terminals. 
Tnere  should  be  no  access  to  specific 
commands. 
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••curity,  fll«  —  See  file  security. 

Mcurity,  network  —  The  measures  taken 
to  protect  a  network  from  unauthorized 
access,  accidental  or  willful  interference 
with  normal  operations,  or  destruction. 
This  includes  protection  of  physical 
facilities  and  software,  and  personnel 
security. 

t««lc  —  The  process  of  obtaining  specific 
records  from  a  random-access  file.  The 
number  of  seeks  is  the  number  of  file 
items  inspected  before  the  desired  item 
is  found.  To  look  for  data  according  to 
information  given  regarding  that  data; 
occasionally  used  interchangeably  and 
erroneously  for  search,  scan,  and 
screen. 

t««k  tiin«  —  The  time  required  to  make 
the  auxiliary  storage  unit  ready  to  access 
a  specified  location  by  selection  or  posi¬ 
tioning.  The  range  is  from  the  minimum 
time  lor  the  best  possible  case  to  the 
maximum  time  for  the  worst  possible 
case. 

t«gin«nf  —  1 .  In  a  routine  too  long  to  fit 
into  internal  storage,  a  part  short 
enough  to  be  stored  in  the  internal  stor¬ 
age.  These  parts  contain  the  addresses 
of  succeeding  parts  of  the  routine.  Rou¬ 
tines  that  exceed  internal  storage  capac¬ 
ity  may  be  automatically  divided  into 
seginents  by  a  compiler.  2.  The  process 
of  dividing  a  routine  into  an  integral 
number  of  subroutines  with  each  part 
capable  of  being  completely  stored  in 
the  internal  storage  and  containing  the 
instructions  to  jump  to  other  segments. 
3.  To  store  part  of  a  program  or  routine 
separately,  usually  in  external  or  inter¬ 
mediate  storage  areas  and  devices  to  be 
brought  in  as  needed  to  high-speed 
storage. 

i«gm«ntatioii  —  A  programmer-defined 
and  monitor-implemented  technique  of 
dividing  a  program  into  essentially  self- 
contained  segments  so  that  only  certain 
arts  need  be  in  memory  at  any  instant, 
egmentation  may  be  performed  to 
allow  several  programs  to  be  in  memory 
at  the  same  time  or  to  allow  a  program 
to  be  operated  that  is  too  large  for  the 
available  memory  space. 

t«gm«nfaf  ion,  COBOL  —  COBOL  pro¬ 
grams  can  be  segmented  by  use  of  prior¬ 
ity  numbers  on  each  section. 

iogmont,  indutivo  —  In  a  program  overlay 
structure,  two  or  more  different  seg¬ 
ments  can  be  in  the  main  memory  simul¬ 
taneously,  whereas  normally  all  inclu¬ 


sive  segments  lie  on  a  single  path  from 
the  root  segment  to  the  lowest  segment. 

iogmonting  —  The  act  of  dividing  infor¬ 
mation  into  unique  sections  which  can 
be  handled  as  a  unit. 

t#giii«iiting,  program  —  See  program  seg¬ 
menting. 

sogmont  mark  —  A  special  character  writ¬ 
ten  on  tape  to  separate  each  section  of 
a  tape  file. 

fogmont,  program  —  See  program  seg¬ 
ment. 

sogmofitf,  oxclutivo  —  Relating  to  an 
overlay  program  structure  that  is  not 
resident  in  main  memory  simultane¬ 
ously  with  other  parts.  Very  large  pro¬ 
grams  are  often  segmented  into  over¬ 
lays,  and  such  segments  are  called  into 
memory  from  auxilliary  storage  and 
thus  main  memory  capacity  is  not  over¬ 
strained.  Overlay  segments  are  ordered 
as  first-level,  second-level,  etc. 

sogmont  sizo,  pragram  —  See  program  seg¬ 
ment  size. 

•ogmonts  ovorioyt  —  See  overlays,  seg¬ 
ments. 

sogragoting  unit  —  A  segregating  unit 
pulls  or  separates  individual  cards  from 
a  group.  Tnis  machine  is  equipped  with 
two  feeding  magazines  and  four  receiv¬ 
ers  that  interfile  or  segregate  the  cards 
in  various  sequences — at  the  rate  of 
hundreds  of  cards  per  minute  from  each 
feeding  magazine. 

soizing  signol  —  A  specific  signal  that  is 
often  translated  at  the  start  of  a  message 
to  initiate  a  circuit  operation  at  the  re¬ 
ceiving  end  of  a  circuit. 

tolocf  —  1 .  To  choose  one  of  several  alter¬ 
nate  subroutines  from  a  file  of  subrou¬ 
tines.  2.  To  activate  the  control  and  data 
channels  to  and  from  an  i/o  (input/out¬ 
put)  unit,  preparatory  to  “reading 
from”  or  “writing  on”  the  selected  de¬ 
vice.  3.  To  take  alternative  A  if  the  re¬ 
port  on  a  condition  is  of  one  state,  and 
alternative  B  if  the  report  on  the  condi¬ 
tion  is  of  another  state. 

t•l•ctabl•-l•ngfll  word  —  See  word,  select¬ 
able-length. 

soloct,  dota  —  A  special  selection  opera¬ 
tion  in  which  one  set  of  items  is  taken 
for  printing  or  punching  from  several 
sets  presented  on  tape. 

soloct-orror  —  Signifies  that  a  tape-tran¬ 
sport  unit  “select-error”  has  occurred; 
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e.g.,  that  more  than  one  transport  in  the 
system  has  been  assigned  to  the  same 
select  code  or  that  no  transport  has 
been  assigned  the  programmed  select 
code. 

selecting  —  A  data-processing  function  of 
pulling  from  a  mass  of  data  certain  items 
that  require  special  attention.  Typical 
selections  are:  items  containing  specific 
digits,  items  for  a  specific  date,  items 
higher  than  a  specific  number,  items 
bdow  a  yjecific  number,  items  below 
two  specific  numbers,  etc. 
selecting  dota  —  The  process  of  extract¬ 
ing  pertinent  or  specific  information 
from  a  large  body  of  data  or  the  removal 
of  certain  recoras  from  the  file, 
select  input  pulse,  partial  —  See  pulse,  par¬ 
tial  write. 

selection  check  —  A  check  (usually  an  au¬ 
tomatic  check)  to  verify  that  the  correct 
register,  or  other  device,  is  selected  in 
the  interpretation  of  an  instruction, 
selection  control  —  See  control,  selection, 
selection,  job-request  —  See  job-request 
selection. 

selection,  priority  —  Same  as  job-request 
selection. 

selection  ratio  —  The  ratio  of  the  least 
magnetomotive  force  used  to  select  a 
cell  or  core,  to  the  maximum  mag¬ 
netomotive  force  used  which  is  not  in¬ 
tended  to  select  a  cell  or  core, 
selection-replacement  technique  —  A  tech¬ 
nique  used  in  the  internal  portion  of  a 
sort  program.  The  results  of  the  com¬ 
parisons  oetween  groups  of  records  are 
stored  for  later  use. 

selection  time  —  The  time  from  the  deliv¬ 
ery  of  the  proceed-to-select  signal  until 
all  the  selection  signals  have  been  trans¬ 
mitted. 

sele^ive  assembly  —  Run  tapes  that  con¬ 
tain  specific  programs  selected  by  the 
programmer  from  both  an  input  deck  of 
new  programs  and  a  tape  fife  of  previ¬ 
ously  processed  symbolic  programs, 
selective  calling  — - 1 .  The  ability  of  a 
transmitting  station  to  specify  which  of 
several  stations  is  to  receive  a  message. 
2  .  A  form  of  teletypewriter  communica¬ 
tions  system.  One  loop  may  include  sev¬ 
eral  machines,  but  witn  selective  calling, 
only  the  machine  selected  will  respond. 
The  device  that  controls  the  individual 
machines  in  response  to  a  selective  call 
(call-directing  characters)  is  called  a 
stunt  box. 


self-chocking  code 

selective  dump  —  A  dump  of  a  selected 
area  of  internal  storage. 

selective  erase  —  A  feature  that  permits 
an  operator  to  revise  any  part  of  an 
image  on  a  display  by  removing  only  the 
offending  portion  instead  of  having  to 
redraw  the  entire  picture  less  the  part  to 
be  changed. 

selective  listing  —  The  output  printing  of 
data  which  meets  various  sets  of  prede¬ 
termined  criteria. 

selective  trace  —  A  tracing  routine  that 
uses  only  specified  criteria.  Typical  cri¬ 
teria  are:  instruction  type  (arithmetic 
jump),  instruction  location  (specific  re¬ 
gion),  and  data  location  (specific  re¬ 
gion). 

selector  ^ — A  switch  used  in  step-by-step 
switching  systems.  The  selector  re¬ 
sponds  to  each  dialed  digit  by  moving 
up  a  band  of  contacts  the  prescribed 
number  of  steps  according  to  the  digit 
dialed  and  then  searching  across  that 
level  for  a  free  selector  or  connector 
which  will  accept  the  next  dialed  di- 
git(s). 

solector  channel — ^  Selector  channels  are 
used  where  high-speed  devices  are  to  be 
attached  to  a  system.  A  single  channel 
can  operate  only  one  i/o  (input/output) 
device  at  a  time.  Two  or  more  channels 
connected  to  any  computer  system  pro¬ 
vide  the  ability  to  read,  write,  and  com¬ 
pute  from  multiple  input/output 
devices. 

talactors  —  Automatic  switches  that  pro¬ 
vide  flexibility  in  system  processing. 
They  allow  a  computer  to  consider  a 
variety  of  values  and  operations  at  any 
time  during  a  program  and  to  pick  out 
the  appropriate  one,  based  on  input 
coding  or  processed  results  up  to  tnat 
point.  They  permit  the  computer  to 
reuse  earlier  steps  in  a  program  with 
new  factors  and  functions. 

talect  switch,  tapa  —  See  switch,  tape  se¬ 
lect. 

self-adapting  —  Pertaining  to  the  ability 
of  a  computer  system  to  change  its  per¬ 
formance  characteristics  in  response  to 
its  environment. 

self-checking  code  —  A  code  in  which  er¬ 
rors  produce  forbidden  combinations. 
A  single-error  detecting  code  produces 
a  forbidden  combination  if  a  digit  gains 
or  loses  a  single  bit.  A  double-error  de¬ 
tecting  code  produces  a  forbidden  com¬ 
bination  if  a  digit  gains  or  loses  either 
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one  or  two  bits  and  so  forth.  (Related  to 
self-checking  number  and  code,  error- 
detecting.) 

s«lf-€h«cking  number  —  A  number  with  a 
suffix  figure  related  to  the  figure(s)  of 
the  number,  used  to  check  the  number 
after  it  has  been  transferred  from  one 
medium  or  device  to  another.  (Related 
to  check  bit,  modulo-N  check,  and  er¬ 
ror-detecting  code.) 

fell-checking  numeral  —  See  numeral,  self¬ 
checking. 

self-complementing  code  —  A  machine 
language  in  which  the  code  of  the  com¬ 
plement  of  a  digit  is  the  complement  of 
the  code  of  the  digit. 

self-demarcating  —  See  code,  self-demar¬ 
cating. 

self-demarking  code  —  1 .  A  code  in  which 
the  symbols  are  so  arranged  and  se¬ 
lected  that  the  generation  of  false  com¬ 
binations  by  interaction  of  segments 
from  two  successive  codes  is  prevented. 
2.  Same  as  self-checking  code. 

self-learning  —  A  special  capability  of  a 
device  or  machine  such  that  it  can  im¬ 
prove  its  capability  in  decision-making 
as  programmed  with  instructions  and 
based  on  information  received,  new  in¬ 
structions  received,  results  of  calcula¬ 
tions,  or  environmental  change;  i.e., 
error  histories  and  historical  perform¬ 
ance  can  and  do  relate  to  improving 
techniques. 

salf-modification  program  —  See  program, 
self-modification. 

solf-organiiation  —  The  capability  of  a 
machine  to  organize  a  program  auto¬ 
matically  into  a  logical  sequence  or  effi¬ 
cient  steps  of  execution. 

solf-organixlng  —  Having  the  capability  of 
classification  or  internal  rearrangement, 
depending  on  the  environment,  in  ac¬ 
cordance  with  given  instructions  or  a  set 
of  rules. 

solf-organixlng  machino  —  A  class  of  ma¬ 
chine  that  may  be  characterized  loosely 
as  containing  a  variable  network  in 
which  the  elements  are  organized  by  the 
machine  itself,  without  external  inter¬ 
vention,  to  meet  the  criteria  of  success¬ 
ful  operation. 

solf-organixing  systom  —  A  system  that  is 
capable  of  internal  reconfiguration  in 
response  to  externally  occurring  events. 

solf-rolativo  addrosslng — ^In  relative  ad¬ 
dressing,  if  the  number  added  corre¬ 
sponds  to  the  address  of  the  instruction 
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under  consideration,  the  term  is  usually 
self-relative  addressing. 

solf-ropairing  —  An  unusual  characteristic 
or  capability  of  some  machines  to  de¬ 
tect,  locate,  repair,  remove,  or  change 
(sidetrack)  various  types  of  malfunc¬ 
tions  (or  parts)  during  its  operations 
and  without  human  intervention  other 
than  supplementing  such  repairs  as 
making  components  or  parts  available 
for  automatic  insertion,  connections, 
etc. 

salf-tast  capability,  printer  —  Some  print¬ 
ers  are  equipped  with  a  built-in  self-test 
feature  for  cnecking  all  the  electronic 
and  electromechanical  assemblies  of  the 
printer.  If  the  printer  is  working  nor¬ 
mally  during  test,  a  rotating  test  pattern 
covering  the  full  character  set  will  con¬ 
tinuously  print  until  the  test  mode  is  ter¬ 
minated. 

salf-tast,  natwork^ — A  test  of  the  master 
console  of  the  network  control  system. 
Internal  test  loops  verify  proper  execu¬ 
tion  of  tests,  adaress  decoding,  control 
functions  and  so  on. 

samantama  —  An  element  of  language 
that  expresses  a  definite  image  or  idea, 
e.g.,  the  word  “tree.”  (Contrasted  with 
morpheme,  an  element  of  language  that 
conveys  relations  between  nouns,  verbs, 
etc.) 

samantic  arrors  —  Semantic  errors  are 
concerned  with  the  meaning  or  intent  of 
the  programmer  and  are  definitely  his 
responsibility.  Consequently,  he  is  pro¬ 
vided  with  an  extensive  set  of  debug¬ 
ging  aids  for  manipulating  and 
referencing  a  program  when  in  search 
of  errors  in  the  logic  and  analysis. 

samantic  matrix  —  A  graphical  device  for 
plotting  the  precise  elements  of  mean¬ 
ing  that  have  been  ascertained  from  the 
semantic  analysis  of  a  concept  in  a  stan¬ 
dard  conventional  form. 

samantics  —  The  study  of  meanings;  the 
significance  and  connotation  of  words. 

samantics,  formal  —  A  language  for  com¬ 
puter-oriented  languages  which  acts  as 
a  compiler-compiler  and  contains  for¬ 
mal  semantics. 

samantics,  languaga  thaery  —  The  mean¬ 
ing  of  a  sentence  as  contrasted  to  syn¬ 
tax,  which  is  the  structure  of  a  sentence. 

samiautomatic  massago-switching  cantar 

—  A  center  at  which  an  operator  routes 
messages  according  to  iniormation  con¬ 
tained  in  them. 
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••midufoinatic-switchliig  centor  —  A  point 
at  which  messages  are  routed  by  an  op¬ 
erator  according  to  the  message  con¬ 
tent. 

semicompildd  —  Pertaining  to  a  specific 
program  which  has  been  converted 
From  source  language  into  object  code 
by  a  compiler,  but  which  has  not  yet  had 
included  those  subroutines  explicitly  or 
implicity  called  by  the  source  program. 

ittiniconductor  memories  —  Semiconduc¬ 
tor  memories  use  active  transistor  cir¬ 
cuits  as  memory  cells.  They  are  classed 
into  two  major  groups:  unipolar  metal 
oxide  semiconductor  (MOS)  and  bipo¬ 
lar  MOS.  MOS  random  access  read- 
write  memories  can  be  either  static  flip- 
flops  or  dynamic  charge  storage 
circuits.  The  static  flip-flops  typically 
use  six  transistors  per  bit  and  store  in¬ 
formation  as  one  of  two  stable  states. 
Dynamic  circuits  generally  consist  of 
three  field-effect  transistor  (FET)  cells 
which  use  the  presence  or  absence  of 
charge  on  a  capacitor  to  store  informa¬ 
tion.  MOS  devices  are  classified  accord¬ 
ing  to  different  fabrication  techniques, 
i.e.,  p-channel  (PMOS),  n-channel 
(NMOS),  and  complementary  (CMOS). 
Two  variations  of  MOS  fabrication 
technology,  metal-nitride-oxide-silicon 
(MNOS)  and  silicon-on-sapphire  (SOS), 
are  also  used  in  semiconauctor  memo¬ 
ries.  The  main  difference  between 
unipolar  and  bipolar  technologies  is  the 
number  and  sequence  of  diffusion  oper¬ 
ations  during  manufacture.  Bipolar  pro¬ 
cesses  are  identified  by  the  ty^e  of  logic 
circuit  used,  either  TTL  (transistor 
Transistor  Logic)  or  ECL  (Emitter  Cou¬ 
pled  Logic).  Change  coupled  devices 
(CCD)  comprise  a  subsection  of  semi¬ 
conductor  memories. 

semifixed  ■•ngth  record  —  See  record,  se¬ 
mifixed  length. 

iend«r/r«c«iv«r  buffers  —  Using  buffers, 
the  controller  in  a  sender  fills  memory 
with  bits  from  the  input  device  and  then 
empties  it  bit  by  bit  in  proper  sequence 
onto  a  communications  line.  Tne  re¬ 
verse  occurs  when  the  terminal  is  a 
receiver.  Buffer  control  may  be  quite 
complex,  as  when  the  controller  simul¬ 
taneously  manages  separate  buffers  for 
send  ana  receive  functions  in  the  same 
terminal,  or  when  the  terminal  employs 
double  buffering  to  improve  terminal 
speed.  (In  double  buffering,  one  buffer 
is  being  filled  while  the  other  is  being 
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emptied;  then  the  buffers  reverse  roles, 
ana  so  on.)  Control  of  simultaneous  and 
double  buffers,  while  complex,  is  a  rela¬ 
tively  fixed  function  and  well  within  the 
capability  of  hard-wired  logic. 

sender/receiver  terminals  ■ —  Remote  data 
terminals  can  be  categorized  as  senders, 
receivers,  and  sender/receivers.  Each 
has  a  controller  and  a  buffer  memory. 
The  sender  has  a  data  input  mechanism, 
most  commonly  a  keyboard,  while  the 
receiver  has  a  data  output  mechanism, 
most  commonly  either  a  character  or 
line  printer  or  a  crt  display.  The  printer 
supplies  hard,  or  permanent,  copy, 
while  the  crt  displays  the  message  tem¬ 
porarily.  The  sender/receiver  consoli¬ 
dates  the  send/receive  functions  into 
one  physical  device  as,  for  example,  in  a 
keyboard/printer  terminal. 

send-only  service  —  Service  in  which  the 
data-communication  channel  is  capable 
of  transmitting  signals,  but  is  not 
equipped  to  receive  signals. 

send-receive,  automatic  —  A  combination 
teletypewriter  transmitter  and  receiver 
with  transmission  capability  from  either 
keyboard  or  paper  tape.  Most  often 
used  in  a  half-duplex  circuit. 

send-request  circuit  —  See  circuit,  send- 
request. 

sense —  1.  To  examine  data  particularly 
relative  to  a  set  of  criteria.  2.  To  deter¬ 
mine  the  present  arrangement  of  some 
element  of  hardware,  especially  a  manu¬ 
ally  set  switch.  3.  To  detect  special  sig¬ 
nals.  4.  To  read  holes  in  paper  or  cards 
and  magnetic  spots  on  tape,  drums,  etc. 

sense  amplifiers  —  Sense  amplifiers  re¬ 
spond  to  induced  voltage  impulses  dur¬ 
ing  the  read  cycle.  In  some  systems,  they 
are  strobed  during  a  critical  time  of  the 
cycle,  producing  an  active  (high)  output 
when  a  logical  1  is  read,  regardless  of 
the  induced  polarity  on  the  two  ends  of 
the  sense/innibit  wires  for  each  bit. 

sense  and  control  lines,  external  —  These 
lines  can  be  used  to  inform  the  central 

[irocessor  of  the  condition  of  any  two- 
evel  possibility,  such  as:  switch  on  or 
off,  temperature  normal  or  abnormal, 
voltage  in  regulation  or  out,  etc.  The 
same  lines  may  be  used  for  control  pur¬ 
poses,  each  capable  of  providing  a  two- 
level  control  signal  to  any  external  de¬ 
vice.  Typical  applications  include:  turn 
indicating  lights  on  or  off  at  remote 
areas,  control  of  relays  in  special  equip- 


sequence 


tense  light 

ment,  initiation  of  analog  sequences, 
etc. 

sente  light  —  A  light  that  may  be  turned 
on  or  off  and  may  be  interrogated  by  the 
computer  to  cause  a  program  branch. 

sente,  mark — ^To  mark  a  position  on  a 
punched  card  by  an  electrically  conduc¬ 
tive  pencil,  for  later  conversion  to  ma¬ 
chine  punching. 

sense  switch  —  A  switch  on  the  console  of 
a  computer  that  may  be  set  up  or  down. 
Statements  may  be  includecf  in  a  pro¬ 
gram  to  test  the  condition  of  these 
switches  and  to  vary  program  execution 
based  on  these  settings.  Also  called  al¬ 
teration  switch. 

sensible,  machine  —  See  data,  machine 
readable. 

sensing,  automatic  display  flags  —  Con¬ 
trol  state  or  mode  permits  the  visual  dis¬ 
play  to  jump,  conditioned  on  the  states 
of  its  own  flags  (light  pen  flag,  edge  flag, 
stop  flag,  etc.).  This  reduces  the  num¬ 
ber  of  program  interrupts. 

sensing  element  —  The  specific  portion  of 
a  device  which  is  directly  responsive  to 
the  value  of  the  measured  quantity. 

sensing,  mark  —  A  technique  for  detecting 
special  pencil  marks  entered  in  specim 
places  on  a  punch  card,  and  automati¬ 
cally  translating  the  marks  into  punched 
holes. 

sensing  signal  —  A  specific  signal  which  is 
often  translated  at  the  start  of  a  message 
for  the  purpose  of  initiating  circuit  op¬ 
eration  at  the  receiving  end  of  a  circuit. 

sensitive-language,  computer  —  See  lan¬ 
guage,  computer-sensitive. 

sensitivity  —  The  degree  of  response  of 
an  instrument  or  control  unit  to  change 
in  the  incoming  signal. 

sensitivity  analysis  —  A  test  or  trial  of  a 
range  or  number  of  input  values  to  de¬ 
termine  the  response,  interdependence, 
or  friction  of  the  output  values.  Sensitiv¬ 
ity  analysis  is  often  called  parametric 
programming  because,  in  such  investi¬ 
gations,  one  or  more  parameters  are 
permitted  to  vary  in  order  to  determine 
whether  or  not  a  solution  should  be 
modified. 

sensor  ^ — A  device  that  permits  a  com¬ 
puter  to  obtain  analog  information  con¬ 
cerning  temperatures,  flows,  pressure, 
and  so  forth. 

sensor-based  computer  —  A  type  of  com¬ 
puter  designed  and  programmed  to  re¬ 


ceive  real-time  data  (analog  or  digital) 
from  transducers,  sensors,  and  other 
data  sources  that  monitor  a  physical 
process.  The  computer  may  also  gener¬ 
ate  signals  to  elements  that  control  the 
process.  For  example,  the  computer 
might  receive  data  from  a  gauge  or 
flowmeter,  compare  the  data  with  a 
predetermined  standard,  and  then  pro¬ 
duce  a  signal  that  operates  a  relay, 
valve,  or  other  control  mechanism. 

sensor-basad  system  —  A  type  of  organi¬ 
zation  of  components  including  a  com¬ 
puter  whose  primary  source  of  input  is 
data  from  sensors  and  whose  output  can 
be  used  to  control  the  related  physical 
process. 

sensor,  dielectric  —  A  special  sensor  used 
in  reading  data  from  paper  tape. 

sensor/entry  device,  data  collection  — 

The  sensor/entry  device  in  the  closed- 
loop  system  is  matched  to  the  input 
documents.  It  can  be  an  optical  reader, 
a  tag  reader,  a  magnetic-ink  reader,  or  a 
mark  reader.  The  sensor/entry  device 
can  also  be  a  key-to-tape  or  key-to-disk 
station,  or  even  a  crt  tied  directly  to  the 
computer  on  line. 

sontonco  —  In  COBOL,  a  sequence  of  one 
or  more  statements  specifying  one  or 
more  operations,  according  to  certain 
rules,  and  terminated  by  a  period. 

sentinel  —  A  symbol  to  mark  a  unit  of  in¬ 
formation,  e.g.,  the  end  of  an  item,  field, 
block,  tape,  file,  etc. 

separating  character  —  See  character, 
separating. 

separation  symbol,  item  —  A  control  sym¬ 
bol  which  indicates  beginning  of  an 
item. 

separator  —  A  flag  that  separates  and  or¬ 
ganizes  items  of  data. 

separator,  word  —  A  character  in  machine 
coding  that  segregates  fields. 

SEPOL  —  Acronym  for  Soil-Engineering 
Problem-Oriented  Language. 

septenary  number  —  A  number,  usually  of 
more  than  one  figure,  representing  a 
sum,  in  which  the  quantity  represented 
by  each  figure  is  based  on  a  radix  of 
seven.  The  figures  used  are:  0,  1,2,  3, 4, 
5,  and  6. 

sequence  —  1 .  To  put  a  set  of  symbols  into 
an  arbitrarily  defined  order.  2.  An  arbi¬ 
trarily  defined  order  of  a  set  of  symbols; 
i.e.,  an  orderly  progression  of  items  of 
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information  or  of  operations  in  accord¬ 
ance  with  some  rule, 

sequence  break  (sorting)  —  That  point  in 
a  file  between  the  end  of  one  string  and 
start  of  another. 

sequence,  calling  —  A  specified  arrange¬ 
ment  of  instructions  and  data  necessary 
to  set  up  and  call  a  given  subroutine. 

sequence  check  —  A  data-processing  op¬ 
eration  designed  to  checK  the  sequence 
of  the  items  in  a  file. 

sequence  checking  —  A  sequence  check  is 
used  to  prove  that  a  set  of  data  is  ar¬ 
ranged  in  either  ascending  or  descend¬ 
ing  order  before  it  is  processed.  It  is 
generally  a  mechanizecT  operation  per¬ 
formed  in  a  separate  machine  run  or 
simultaneously  with  another  operation 
run. 

saquanco-chacking  routina  —  A  routine 
that  checks  every  instruction  executed 
and  prints  out  certain  data;  e.g.,  to  print 
out  the  coded  instructions  with  ad¬ 
dresses,  and  the  contents  of  each  of  sev¬ 
eral  registers,  or  it  may  be  designed  to 
print  out  only  selected  data,  such  as 
transfer  instructions  and  the  quantity 
actually  transferred. 

taquanca,  collating  —  A  sequence  of  char¬ 
acters  as  arranged  in  the  order  of  their 
relative  precedence.  The  collating  se¬ 
quence  of  a  particular  computer  is  de¬ 
termined  as  part  of  its  design;  each 
character  acceptable  to  the  computer 
has  a  preassigned  place  in  this  se¬ 
quence.  A  collating  sequence  is  used 
primarily  in  comparing  operations. 

saquanca,  control  —  The  normal  order  of 
selection  of  instructions  for  execution. 
In  some  computers  one  of  the  addresses 
in  each  instruction  specifies  the  control 
sequence.  In  most  computers,  the  se¬ 
quence  is  consecutive  except  where  a 
transfer  occurs. 

soquonco  control  roglttor  —  See  register, 
sequence  control. 

soquonco  control  tapo  —  A  tape  that  con¬ 
tains  the  sequence  of  instructions  re¬ 
quired  for  solving  a  problem. 

soquonco  countor  —  Same  as  register,  se¬ 
quence  control. 

soquonco  orror  —  A  condition  in  which  a 
card  is  out  of  sequence  within  an  object 
program. 

soquonco  orror  chocking  —  Protocols  often 
include  alternating  acknowledgments 
and  block  sequencing.  The  technique 
used  depends  on  the  protocol.  The  re¬ 
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ceiving  station  sends  back  an  indication 
of  a  sequence  error  with  a  negative  ac¬ 
knowledgment  or  some  other  control 
message. 

soquonco  monitor  —  Computer  monitor¬ 
ing  of  the  step-by-step  actions  that 
should  be  taken  by  the  operator  during 
a  startup  and/or  shutdown  of  a  power 
unit.  As  a  minimum,  the  computer 
would  check  that  certain  milestones  had 
been  reached  in  the  operation  of  the 
unit.  The  maximum  coverage  would 
have  the  computer  check  that  each  re¬ 
quired  step  is  performed,  that  the  cor¬ 
rect  sequence  is  followed,  and  that 
every  checked  point  falls  within  its  pre¬ 
scribed  limits.  Should  an  incorrect  ac¬ 
tion  or  result  occur,  the  coi^uter 
would  record  the  fault  and  notify  the 
operator. 

saquanca  packing  ^  A  procedure  for  load¬ 
ing  the  upper  half  of  an  accumulator 
with  the  first  data  word,  shifting  this  into 
the  lower  half,  loading  the  second 
datum,  shifting,  etc.,  so  that  the  three 
data  words  are  thus  packed  in  sequence. 

saquanca,  psaudorandom  numbar  — 

A  sequence  of  numbers,  determined  by 
some  defined  arithmetic  process  that  is 
satisfactorily  random  for  a  given  pur¬ 
pose,  such  as  satisfying  one  or  more  of 
the  standard  statistical  tests  for  random¬ 
ness.  Such  a  sequence  may  approximate 
any  one  of  several  statistical  distribu¬ 
tions,  e.g.,  uniform  distribution  or  a 
normal  (Gaussian)  distribution. 

taquanca,  quaua  (any)  —  A  collection  of 
items  in  the  system  which  are  waitingfor 
the  attention  of  the  processors.  The 
any-sequence  queue  is  organized  so  that 
items  may  be  removed  from  the  collec¬ 
tion  without  regard  to  the  sequence  in 
which  they  entered  it. 

saquancar  —  1 .  A  machine  which  puts 
items  of  information  into  a  particular 
order;  e.g.,  it  will  determine  whether  A 
is  greater  than,  equal  to,  or  less  than  B 
and  sort  or  order  accordingly.  2.  A  cir¬ 
cuit  that  pulls  information  from  the  con¬ 
trol  store  memory  (microprogram 
store),  based  upon  external  events  or 
conditions. 

taquanca,  random  —  A  sequence  that  is 
not  arranged  by  ascending  or  descend¬ 
ing  keys,  as  in  alphameric  or  numeric 
sequences,  but  is  instead  arranged  in  an 
organized  fashion  in  bulk  storage  by  lo¬ 
cations  determined  by  calculations  per¬ 
formed  on  keys  to  develop  addresses. 


tequenco,  random-number 


soquontiol  file 


The  calculations  are  repeated  in  order 
to  acquire  the  address  and  locate  the 
item  desired. 

toquonco,  random-number  —  An  unpre¬ 
dictable  array  of  numbers  produced  by 
change,  and  satisfying  one  or  more  of 
the  tests  for  randomness. 

sequence  register  —  A  special  register 
that,  when  activated,  designates  the  ad¬ 
dress  of  the  next  instruction  to  be  per¬ 
formed  by  the  computer. 

sequence  timer  —  A  succession  of  time- 
delay  circuits  arranged  so  that  comple¬ 
tion  of  the  delay  in  one  circuit  initiates 
a  delay  in  the  following  circuit. 

sequencing  —  The  act  which  puts  into 
order  various  data  as  to  rank,  time,  or 
other  predetermined  order  classifica¬ 
tion. 

sequencing,  automatic  —  The  ability  of 
equipment  to  put  information  in  order 
or  in  a  connected  series  without  human 
intervention. 

sequencing  by  merging  —  A  technique  of 
repeated  merging,  splitting,  and  re¬ 
merging  can  be  and  is  often  used  to 
place  items  into  an  organized  arrange¬ 
ment. 

sequencing  criteria  (sorting)  —  The  fields 
in  a  record  which  determine,  or  are  used 
as  a  basis  for  determining,  the  sequence 
of  records  in  a  file. 

sequencing  key  (sorting)  —  The  field  in  a 
record  which  determines,  or  is  used  as  a 
basis  for  determining,  the  sequence  of 
records  in  a  file. 

sequencing,  time  —  Switching  signals  gen¬ 
erated  by  a  program  purely  as  a  function 
of  accurately  measured  elapsed  time. 

sequential  access,  dcrta  base  —  In  some 
systems,  files  can  be  accessed  sequen¬ 
tially.  In  sequential  access  mode,  rec¬ 
ords  are  processed  in  consecutive 
order.  Sequential  access  is  best  used  for 
those  files  in  which  all  or  most  of  the 
records  in  the  file  are  processed  each 
time  the  file  is  opened.  In  various  sys¬ 
tems,  relative  files  are  accessed  sequen¬ 
tially  through  the  relative  record 
number  that  represents  the  beginning 
of  a  given  file.  Some  systems  begin  with 
a  given  relative  record  and  successively 
return  the  next  existing  record  until 
processing  is  completed.  Indexed  files 
permit  the  sequential  access  of  records 
as  well.  In  indexed  processing,  records 
are  retrieved  from  files  based  on  the  val¬ 
ues  of  data  items,  known  as  key  fields,  in 


the  records.  The  collection  of  all  exist¬ 
ing  values  in  a  given  key  field  is  an 
index.  Each  record  has  at  least  one  pri¬ 
mary  and  zero  or  more  alternate  keys  all 
of  which  point  to  the  same  record  and 
each  of  wnich  comprises  an  entry  in  an 
individual  index. 

saquantial-accasi  storaga  —  A  storage 
technique  in  which  the  stored  items  of 
information  become  available  only  in  a 
one  after  the  other  sequence,  whether 
or  not  all  the  information  or  only  some 
of  it  is  desired,  e.g.,  magnetic-tape  stor¬ 
age.  (Related  to  serial  storage,  and  con¬ 
trasted  with  random-access  storage.) 

taquanfial  alarm  modula — ^In  some  sys¬ 
tems,  the  specific  device  which  continu¬ 
ously  monitors  a  group  of  alarm 
contacts;  i.e.,  whenever  one  or  more  of 
these  contacts  close,  the  module  im¬ 
mediately  signals  a  priority  interrupt  to 
the  computer.  The  computer  then  reads 
the  module  contact  input  states  to 
thereby  establish  a  trip  sequence  from 
current  and  previous  readings. 

tequential  collating  —  Sequencing  a 
group  of  records  by  comparing  the  key 
of  one  record  with  another  record  until 
equality,  greater  than,  or  less  than,  is 
determined. 

taquanfial  computar,  logic-cantrallad  — 

A  specific  sequential  computer  with  the 
capability  of  executing  instructions  in  a 
sequence  designed  by  particular  built-in 
lo^c,  i.e.,  a  fixed  sequence,  but  one 
which  can  be  overridden  or  changed  by 
an  instruction;  a  highly  unique  and  al¬ 
most  single-purpose  computer  with  lit¬ 
tle  or  no  concurrent  action. 

taquanfial  confrol  —  A  mode  of  computer 
operation  in  which  instructions  are  ex¬ 
ecuted  in  consecutive  order,  unless  oth¬ 
erwise  specified  by  a  jump. 

taquanfial  dafa  taf,  indaxod  —  See  data 
set,  indexed  sequential. 

taquanfial  flla  —  To  get  to  an  item  in  a 
sequential  file,  the  user  must  first  read 
all  the  preceding  items  (records,  sec¬ 
tors,  blocks,  or  oytes).  In  a  random- 
access  file,  individual  bytes  can  be 
directly  addressed  because  information 
within  the  file  is  usually  segmented  or 
delimited  by  a  number  of  bytes.  A  se¬ 
quential  file  might  use  record  separa¬ 
tors  or  end-of-me  marks  as  delimiters, 
with  a  correspondingly  larger  lower 
limit  on  the  size  of  the  smallest  amount 
of  information  transferred.  The  same 
applies  when  a  file  is  updated. 
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i«qu«ntial  logic 


toriol  numboring 


soguontiol  logic  —  A  circuit  arrangement 
in  which  the  output  state  is  determined 
by  the  previous  state  of  the  input. 

soquontiol  logic  olomont  —  See  element, 
sequential  logic. 

soquontiol  oporotion  —  The  performance 
of  actions  one  after  the  other  in  time. 
The  actions  referred  to  are  of  a  large 
scale  as  opposed  to  the  smaller  scale  op¬ 
erations  referred  to  by  the  term  serial 
operation.  For  an  example  of  s^uential 
operation  consider  A*(B*C).  Tne  two 
multiplications  indicated  follow  each 
other  sequentially.  However,  the  proc¬ 
essing  of  the  inaividual  digits  in  each 
multiplication  may  be  either  parallel  or 
serial. 

snquuntlal  operation,  automatic  —  To  de¬ 
velop  a  series  or  family  of  solutions 
from  a  set  of  equations,  various  initial 
conditions  are  recalculated  with  other 
parameters. 

soquontial  procosting  —  The  procedure 
of  processing  information  or  data  rec¬ 
ords  in  the  same  order  in  which  they 
happen. 

soquontial  programming  —  See  program¬ 
ming,  sequential. 

soquontial  quouo  —  The  first-in-first-out 
method  of  queuing  items  waiting  for  the 
processor. 

soquontial  sampling  —  Sampling  inspec¬ 
tion  in  which  the  decision  to  accept,  re¬ 
ject,  or  inspect  another  unit  is  made  fol¬ 
lowing  the  inspection  of  each  unit. 

soquontial  tablo  soarch,  dota  baso  — 

A  sequential  search  table  is  an  unord¬ 
ered  pairing  of  arguments  and  results. 
The  entire  table  is  searched  sequentially 
from  the  beginning  until  a  match  is 
found. 

soquontial  tosting  —  A  series  of  tests  per¬ 
formed  in  a  predetermined  order  and 
requiring  repeated  observations. 

sorial  —  Pertaining  to  the  time-sequential 
processing  of  the  individual  parts  of  a 
whole,  such  as  the  bits  of  a  character, 
the  characters  of  a  word,  etc.,  using  the 
same  facilities  for  successive  parts. 

sorial  accoss  —  Sequential  access  to  ele¬ 
ments  of  data  (bits,  characters,  or 
words)  within  all  or  part  of  a  storage 
device.  For  example,  storage  in  which 
words,  within  a  group  of  words  (as  on  a 
track  of  a  magnetic  drum),  appear  one 
after  the  other  in  time  sequence  is  said 
to  be  serial  by  word.  Access  may  still  be 
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arallel  by  character  or  by  bit,  despite 
eing  serial  by  word. 

sorial  addition  —  See  addition,  serial. 

sorial  arithmotic  —  See  arithmetic,  serial. 

sorial-by-bit  —  Pertaining  to  the  handling 
of  bits  of  a  character  in  a  fashion  of  one 
immediately  following  another.  Charac¬ 
ters  may  be  handled  either  serially  or  in 
parallel. 

sorial-by-cHaractor  —  See  serial-by-bit. 

sorial  data  controllor  —  A  digital  receiver- 
transmitter  that  interfaces  specific 
microcomputers  to  a  serial  commu¬ 
nications  channel.  Many  are  cap¬ 
able  of  half  and  full-duplex  operation 
at  synchronous  rates  up  to  250K  bps  for 
some  systems  and  asychronous  rates  up 
to  1 8K  bps  or  more.  Most  are  capable  of 
programmable  transmission  modes; 
character  lengths  of  5,  6,  7,  and  8  bits; 
even,  odd,  or  no  parity;  one  or  two  stop 
bits;  etc. 

sarial  digit  oparation  —  See  digit  opera¬ 
tion,  serial. 

tarial  flow  —  The  system  of  operations 
such  that  each;  operation  is  performed 
singly  and  not  at  the  same  time  other 
tasks  are  being  completed;  i.e.,  the  work 
moves  along  a  single  line  or  channel 
where  one  type  oi  operation  is  per¬ 
formed  in  succession  or  at  each  station 
and  none  are  performed  at  the  same 
time  or  simultaneously  with  other  tasks. 
Opposite  from  parallel  flow, 

••rial  input-output  —  A  method  of  data 
transfer  between  a  computer  and  a  pe¬ 
ripheral  device  in  which  data  are  trans¬ 
mitted  for  input  to  the  computer  or  out¬ 
put  to  the  device  bit  by  bit  over  a  single 
circuit. 

tarial  input/ou^ut,  high  laval  syttamt 

—  The  serial  input/output  (SIO)  circuit 
is  a  programmaDle  i/o  device  similar  to 
the  rIO,  except  that  it  is  dpigned  to 
handle  peripherals  with  a  serial  data  in¬ 
terface,  sucii  as  floppy  disks,  crt’s,  and 
communications  terminals. 

tarial  i/o  —  See  serial  input-output. 

tarializa  —  To  change  from  parallel-by¬ 
bit  to  serial-by-bit. 

tarial  numbar  control  —  See  control,  serial 
number. 

tarial  numbaring  —  The  serial  numbering 
of  orders,  invoices,  checks,  etc.,  pro¬ 
vides  control  while  the  data  is  in  transit. 
Each  item  or  document  in  the  series  or 


••rial  aparation 


t«rvic«  orpanizotion,  computer 


group  is  assigned  a  successive  number; 
an  indication  of  the  beginning  and  end¬ 
ing  of  numbers  accompanies  the  group. 

••rial  oporatian  —  Sequential  perform¬ 
ance  of  arithmetic  or  data  transmission 
on  one  character  at  a  time. 

••rial-paraltel  —  1 .  A  combination  of  se¬ 
rial  and  parallel;  e.g.,  serial  by  charac¬ 
ter,  parallel  by  bits  comprising  the 
character.  2.  Pertaining  to  a  device  that 
converts  a  serial  input  into  a  parallel 
output. 

••rial  printer  —  The  specific  output  device 
which  prints  one  character  at  a  time, 
such  as  typewriters  and  some  types  of 
printers. 

••riol  printer  Interfaco  —  A  device  that  em¬ 
ploys  a  switch  that  determines  whether 
data  are  to  be  routed  from  the  display  to 
the  printer  or  from  the  computer  to  the 
printer.  A  line  printer,  as  opposed  to  a 
character  printer,  requires  a  large  out¬ 
put  buffer,  but  the  basic  system  architec¬ 
ture  should  not  be  affected. 

••rial  proca^rinf  —  Reading  or  writing  of 
the  item  following  the  one  currently 
being  processed. 

••rial  programming  —  The  programming 
of  a  computer  by  which  only  one  arith¬ 
metical  or  logical  operation  can  be  ex¬ 
ecuted  at  one  time,  e.g.,  a  sequential 
operation.  (Contrasted  with  multiple 
programming.) 

••rial  •terogo  —  See  storage,  serial. 

••rial  tron^ter^ — In  a  serial  transfer,  the 
bits  stored  in  a  string  of  flip-flops  are 
caused  to  move  along  the  string  from 
one  flip-flop  to  the  next,  toward  one  end 
of  the  string,  so  that  all  of  the  bits  even¬ 
tually  pass  through  the  end  flip-flop. 
This  process  is  generally  called  shifting, 
and  a  string  of  flip-flops  connected  in 
this  manner  make  up  a  shift  register. 
The  bits  shifted  out  of  one  register  can 
be  shifted  into  another  similar  register, 
thereby  shifting  the  contents  from  one 
register  to  another. 

••rial  fransmbrian  —  The  method  of  in¬ 
formation  transmission  in  which  the  bits 
that  compose  a  character  are  transmit¬ 
ted  sequentially  as  contrasted  with  par¬ 
allel  or  simultaneous  transfer.  There  are 
two  types  of  serial  transmission.  Asyn¬ 
chronous  data  words  can  arrivje  at  ir¬ 
regular  intervals  and  must  be  preceded 
by  start  bits  and  followed  by  stop  bits  to 
aid  identification.  Conversely,  in  syn¬ 
chronous  transmission,  system  timing 


determines  the  flow  of  data  words, 
which  are  locked  into  the  liming 
scheme.  This  transmission  mode,  both 
fast  and  complex,  requires  an  elaborate 
timing-recovery  circuit. 

••rial  ward  oparafion  —  The  specific  fea¬ 
ture  of  certain  handling  equipment  in 
which  words  are  read  one  after  another, 
in  groups. 

••ria^  —  1 .  Pertaining  to  the  connecting  of 
components  end  to  end  in  a  circuit,  to 
provide  a  single  path  for  the  current.  2. 
An  indicated  sum  of  a  set  of  terms  in  a 
mathematical  expression  (e.g.,  in  an  al¬ 
ternating  or  aritnmetic  series).  3.  Lines 
in  a  spectrum  described  by  a  formula 
related  to  the  possible  energy  levels  of 
the  electrons  in  outer  shells  of  atoms, 
•arias,  tlina  —  The  discrete  or  continuous 
sequence  of  quantitative  data  assigned 
to  specific  moments  in  time,  and  usually 
stuoied  with  respect  to  their  distribu¬ 
tion  in  time. 

••rvica  biH  —  Those  overhead  bits  that 
are  not  check  bits,  e.g.,  request  for  repe¬ 
tition,  numbering  sequence,  etc. 

••rvica  buraau  —  A  computer  service  that 
packages  its  services  so  that  all  users 
nave  to  do  is  to  supply  the  input  data 
and  pay  for  the  results.  It  happens  to 
provide  the  service  on  a  computer,  but 
users  are  not  directly  concerned  with 
the  computer  at  all.  Many  financial  ser¬ 
vices,  such  as  payroll,  billing,  and  book¬ 
keeping,  are  offered  this  way. 

••rvica  •nglnaaring  —  Service  engineer¬ 
ing  provides  support  capability  for  sys¬ 
tems  enpneering  and  planning; 
installation  and  checkout;  maintenance 
and  operator  training;  contractual  pre¬ 
ventive  maintenance;  regional  service 
and  parts;  factory  equipment  repair; 
and  equipment  modernization,  rehabili¬ 
tation,  and  expansion. 

••rvica,  full-duplax  —  A  service  in  which 
the  data-communication  channel  is  ca¬ 
pable  of  simultaneous  and  independait 
transmission  and  reception. 

••rvica,  half-^uplax  —  A  type  of  commu¬ 
nication  channel  which  is  capable  of 
transmitting  and  receiving  signals,  but 
is  not  capame  of  simultaneous  and  inde¬ 
pendent  transmission  and  reception, 
••rvica,  moda  —  An  operational  mode  for 
the  handling  of  malfunctions  or  errors 
in  words,  etc. 

••rvica  organization,  computer  —  See  com¬ 
puter  service  organization. 
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t«rvice  program 
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tervico  program  —  See  program,  service, 
sorvico,  rocoivo-only  —  Service  in  which 
the  data-communication  channel  is  ca¬ 
pable  of  receiving  signals,  but  is  not 
equipped  to  transmit  signals, 
sorvico  roquost  intorrupts  —  Interrupts 
used  for  servicing  buffer  channel  re¬ 
quests.  They  are  an  internal  machine 
function  ana  are  not  directly  under  the 
control  of  the  programmer, 
torvico  routino  —  A  set  of  instructions  to 
perform  a  programmed  operation,  typi¬ 
cally  in  response  to  an  interrupt, 
torvico,  tond-only  —  Service  in  which  the 
data-communication  channel  is  capable 
of  transmitting  signals,  but  is  not 
equipped  to  receive  signals, 
torvicot,  totup  —  The  action  or  services 
performed  on  a  message  before  it  meets 
the  application  program.  Services  in¬ 
clude  error  checking,  analyzing  the  ac¬ 
tion  code,  etc. 

torvicing  timo  —  Same  as  engineering  time, 
torvomochonitm  —  A  device  to  monitor  an 
operation  as  it  proceeds,  and  to  make 
necessary  adjustments  to  keep  the  oper¬ 
ation  under  control.  A  furnace  thermo¬ 
stat  is  an  example  of  a  servomechanism, 
sarvomulfipliar  —  An  analog  computer  de¬ 
vice  or  unit  which  has  a  position  control 
and  a  capability  of  multiplying  each  of 
several  different  variables  by  a  single 
variable,  represented  by  analog  volt¬ 
ages.  The  multiplier  is  used  as  an  input 
signal  to  a  mechanism  that  turns  shafts, 
tat —  1.  To  place  a  storage  device  in  a 
prescribed  state.  2.  To  place  a  binary 
cell  in  the  one  state.  3.  A  collection  of 
elements  having  some  feature  in  com¬ 
mon  or  which  bear  a  certain  relation  to 
one  another;  e.g.,  all  even  numbers, 
geometrical  figures,  terms  in  a  series,  a 
group  of  irrational  numbers,  all  positive 
even  integers  less  than  100,  may  oe  a  set 
or  a  subset. 

tat  broakpoiiit  —  A  user  debug  command 
that  is  designed  to  cause  the  setting  of 
a  breakpoint  in  a  specific  memory  loca¬ 
tion.  At  program  execution,  this  break¬ 
point,  when  encountered,  causes  a 
temporary  program  suspension  and  a 
transfer  of  control  to  the  system  debug 
routine. 

tat  nama  —  An  identifier, 
tat  af  dcda  —  The  x  values  and  y  values 
representing  points  which  will  be  drawn 
as  a  set  of  curves  on  a  g;raph.  Thus,  a  set 
of  data  consists  of  the  multiple  x  values 
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and  associated  y  values  required  to 
define  the  curve. 

tat  point  —  The  specific  desired  value  for 
the  quantity  being  controlled,  usually  in 
a  feedback  control  loop. 

tat-point  control  —  A  process  may  be  in¬ 
telligently  controlled  at  the  site,  thus 
eliminating  hard-wired  logic  and  exten¬ 
sive  master-remote  communications.  In 
set-point  control,  an  analog  signal  is 
checked  against  specified  Emits,  and 
commands  are  sent  to  a  relay  driver  or 
electronic  circuit  to  actuate  control 
points.  Gas  or  water  flow  is  a  typical  ex¬ 
ample.  If  the  meter  signal  exceeds  its 
upper  (lower)  limits,  a  close  (open) 
command  is  sent  to  the  valve  that  con¬ 
trols  the  flow  rate. 

tat  pulta  —  See  pulse,  set. 

taft,  data  —  See  data  sets. 

tat  tymbol  —  A  variable  symbol  used  to 
communicate  values  dunng  conditional 
assembly  processing. 

tat  thoory  —  The  study  of  the  use  and  ap¬ 
plication  of  groups  or  sets. 

tattingt,  trap  —  See  trap  settings. 

tattling  tima  —  The  time  required  for  a 
dot  to  move  to  a  new  point  on  the 
screen  and  stay  put  without  vacillating. 
It  is  an  important  specification  for  dis¬ 
plays  made  from  dots.  Dot  writing  time 
ana  settling  time,  taken  together,  deter¬ 
mine  the  maximum  rate  at  which  one 
fan  produce  a  clean,  stored  display 
using  binary  data. 

sat  up  —  The  preparation  of  pieces  of 
equipment  for  operation,  i.e.,  placing 

Kin  printers,  adjusting  paper  feeds 
pe  units,  etc. 

taf  up,  singla  —  Same  as  single  step. 

taf-up  tima  —  The  portion  of  the  elapsed 
time  between  machine  operations  that  is 
devoted  to  such  tasks  as  changing  reels 
of  tape  and  moving  cards,  tapes,  and 
supplies  to  and  from  the  equipment. 

savaral-for-ona  —  A  transaction  which 
often  is  considered  to  mean  the  creation 
of  a  number  of  machine  instructions 
from  one  program  instruction.  This  is 
an  indication  of  the  various  types  of 
software. 

taxadocimal  —  Pertaining  to  a  character¬ 
istic  or  property  invoking  a  selection, 
choice,  or  condition  in  which  there  are 
16  possibilities.  Also  called  hexadeci¬ 
mal. 


••xodaclimil  number 


shifting 


snxaiincinial  nvmbnr  —  See  number,  sex¬ 
adecimal. 

tnxadncimal  numnral  —  See  number,  sex¬ 
adecimal. 

shaping,  pulsa  —  Same  as  pulse  regenera¬ 
tion. 

shaping,  signal  —  Same  as  pulse  regenera¬ 
tion. 

shara  — To  use  a  device  for  two  or  more 
interleaved  purposes, 
sharad  Alas  —  A  direct-access  device  that 
permits  two  systems  to  be  linked  to- 
ether.  Either  system  has  access  to  the 
le. 

sharod-fllas  systam  —  A  special  file  system 
configuration  in  which  two  computers 
have  access  to  the  same  file-storage  de¬ 
vice,  though  not  necessarily  at  the  same 
time. 

tharad  logic  systomt  —  If  the  *iogic’' 
(computational  power)  of  a  central  com¬ 
puter  is  parceled  out  to  numerous 
word-processing  terminals,  the  result  is 
a  shared  logic  word-processing  system, 
tharod  tforago  —  The  ability  to  share  core 
storage  between  two  computers.  This 
means  that  either  machine  can  insert  in¬ 
formation  into  storage,  and  either  ma¬ 
chine  can  access  the  data  and  use  it. 
sharo  oporation  sytfom^ — The  particular 
process  or  translation  of  symbolic  in¬ 
structions  into  a  machine  instruction. 
Often  abbreviated  as  SOS. 
sharing  —  Interleaved  time  use  of  a  device 
— ^hence,  a  method  of  operation  in 
which  a  computer  facility  is  shared  by 
several  users  concurrently, 
sharing,  load  —  An  arrangement  in  which 
computers  are  placed  in  tandem  (du¬ 
plexing  or  triplexing)  to  share  the  peak- 
period  load  of  a  system, 
shoot,  coding  —  A  form  upon  which  com- 
uter  instructions  are  written  prior  to 
eing  punched  into  cards. 

Sholfor  stroko  function  —  The  Boolean  op¬ 
erator  that  gives  a  truth  table  value  of 
true  only  vmen  both  of  the  variables 
connected  by  the  logical  operator  are 
not  true. 

Shoffor  stroko  goto  —  Same  as  gate,  hand. 
shift  — A  movement  of  bits,  dipts,  or  cha¬ 
racters  to  the  left  or  right.  For  a  num¬ 
ber,  this  is  equivalent  to  multiplying  or 
dividing  by  a  power  of  the  base  number, 
shift,  arithmotic  —  To  multiply  or  divide  a 
quantity  by  a  power  of  the  number  base; 
e.g.,  if  binary  1101,  which  represents 


decimal  13,  is  arithmetically  shifted 
twice  to  the  left,  the  result  is  110100, 
which  represents  52,  which  is  also  ob¬ 
tained  by  multiplying  (13  by  2)  twice;  on 
the  other  hand,  it  decimal  13  were  to  be 
shifted  to  the  left  twice,  the  result  would 
be  the  same  as  multiplying  by  10  twice, 
or  1300.  (Related  to  shift  and  cyclic 
shift.) 

shift,  carriar  —  Difference  between  the 
steady-state,  mark,  and  space  frequen¬ 
cies  in  a  data-carrier  system  using  fre¬ 
quency-shift  modulation, 
shift,  cas«  —  The  changeover  of  the  trans¬ 
lating  mechanism  of  a  telegraph  receiv¬ 
ing  machine  from  letters  case  to  figures 
case  or  vice  versa.  This  shift  is  normally 
performed  in  telegraph  apparatus  by 
preceding  the  transmission  of  letters- 
case  characters  or  functions  by  a  figures- 
shift  signal. 

shift  charactar,  nonlocking  —  See  charac¬ 
ter,  nonlocking  shift, 
shift,  circular  —  A  shift  in  which  the  digits 
dropped  off  at  one  end  of  a  word  are 
returned  at  the  other  in  a  circular  fash¬ 
ion;  e.g.,  if  a  register  holds  eight  digits, 
23456789,  the  result  of  a  circular  shift 
two  columns  to  the  left  would  be  to 
change  the  contents  of  the  register  to 
45678923.  (Synonymous  wiui  end- 
around  shift,  logical  shift,  nonarith¬ 
metic  shift,  ring  snift,  and  cyclic  shift.) 
shift,  computor  —  To  move  the  characters 
of  a  unit  of  information  columnwise  left 
or  right. 

shift,  cyclic  —  Same  as  shift,  circular, 
shift,  and-arounii  —  Same  as  shift,  circular, 
shift,  flguras  —  A  function  performed  by  a 
teletypewriter  machine,  when  initiated 
by  the  figures-shift  character,  that 
causes  the  machine  to  shift  to  upper 
case  for  numbers,  symbols,  etc. 
shift,  Aoating  point  —  A  shift  in  4-bit  incre¬ 
ments,  performed  on  a  short-format  or 
long-format  floating-point  number, 
shift,  froquoncy  —  A  system  of  telegraph- 
teletypewriter  operation  in  which  the 
mark  signal  is  one  frequency  and  the 
space  signal  is  a  different  frequency, 
shift-in  charactor  —  A  code  extension 
character  that  can  be  used  by  itself  to 
cause  a  return  to  the  character  set  in 
effect  prior  to  the  departure  caused  by  a 
shift-out  character.  Abbreviated  SI 
character. 

shifting  —  The  arithmetic  process  during 
which  each  movement  of  value  to  the 
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left  multiplies  a  number  by  the  radix  in 
use,  and  each  movement  to  the  ri^ht 
divides  the  number  by  the  radix.  Shift¬ 
ing  may  also  feed  a  process  for  other 
radix  points. 

shift  instructions  —  Numerous  variations 
of  the  shift  instruction  are  implemented 
on  different  computers;  typically  you 
can  shift  right  or  you  can  shift  left.  A 
right  shift  is  more  useful,  because  it  is 
equivalent  to  dividing  by  2,  while  the 
left  shift  is  equivalent  to  multiplying  by 
2  and  can  be  reproduced  by  adding  the 
contents  of  a  register  to  itself.  A  shift 
may  be  continuous  through  a  status  bit 
or  oranched  or  it  may  bypass  the  status 
bit.  The  shift  may  also  be  arithmetic  and 
propagate  the  high  order  bit  (sign  bit) 
to  the  right.  A  shift  may  be  circular,  in 
which  case,  with  every  right  shift,  the 
low  order  bit  moves  to  the  high  order 
bit,  or  the  shift  may  be  logical,  in  which 
case  the  low  order  bits  are  lost  and  zeros 
replace  the  high  order  bits  (for  a  right 
shift).  A  computer  could  provide  shift 
instructions  with  any  permutation  of 
right  or  left  shift;  circular  or  logical 
shift;  bypassing  a  status  bit,  or  through 
it  (continuous  or  branched);  arithmetic 
(bypassing  the  sign  bit),  or  through  the 
si^  bit. 

shift,  lutfurs  —  A  function  performed  by  a 
teleprinter,  when  initiated  by  the  let- 
ters-shift  character,  which  causes  the 
machine  to  shift  from  upper  case  to 
lower  case. 

shift  Iuckin9  choractur  —  See  character, 
locking  shift. 

shift,  logic  —  Same  as  shift,  circular. 

shift,  logicol  —  Same  as  shift  circular. 

shift,  nonorithmotic  —  Same  as  shift  circu¬ 
lar. 

shift  out  —  To  move  information  within  a 
register  toward  one  end  so  that  as  the 
intormation  leaves  this  same  end,  zeros 
enter  at  the  opposite  end. 

shift-out  choractor  —  See  character,  lock¬ 
ing  shift. 

shift,  phoso  — The  time  difference  be¬ 
tween  the  input  and  output  signal  or 
between  any  two  synchronized  signals 
of  a  control  unit,  system,  or  circuit. 

shift  pulso  —  A  pulse  which  causes  the 
characters  in  a  register  to  shift. 

shift  rogistor  —  A  register  in  which  binary 
data  bits  are  moved  as  a  contiguous 
group  a  prescribed  number  of  positions 
to  the  right  or  to  the  left. 
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signal,  corry-comploto 

shift  rogistor,  flip-flop  —  A  type  of  digital 
storage  circuit  which  uses  a  chain  of  flip- 
flops  to  shift  data  from  one  flip-flop  to 
its  adjacent  flip-flop  on  each  clock  pulse. 
Data  may  be  snifted  several  places  to  the 
right  or  to  the  left  depending  on  addi¬ 
tional  gating  and  the  number  of  clock 
pulses  received.  Depending  on  the 
number  of  positions  shifted,  in  a  right 
shift  the  right-most  characters  are  lost; 
in  a  left  shift  the  left-most  characters  are 
lost. 

shift  rogistor,  mognotic  —  See  register, 
magnetic-shift. 

shift,  ring  —  Same  as  shift,  circular, 
shortost  word  —  A  word  of  the  shortest 
length  a  computer  can  use,  and  which  is 
most  often  half  of  the  full  length  word, 
short  instruction  —  The  use  of  an  index 
specification  in  a  FORTRAN  READ  or 
WRITE  statement. 

short  instruction  formot  —  A  ‘‘standard” 
length  (i.e.,  one- word)  instruction  as 
opposed  to  a  ‘‘long”  instruction.  Most 
instructions  are  of  this  type, 
short-torm  storogo  —  Data  stored  in  core 
memory  for  a  short  period  of  time, 
short  word  —  A  fixed  word  of  lesser  length 
in  a  system  that  is  capable  of  handling 
words  of  two  different  lengths.  In  many 
computers,  this  is  referred  to  as  a  halt- 
word  because  the  length  is  exactly  the 
half-length  of  a  full  word. 

SI  —  Abbreviation  for  Superimpose.  The 
process  that  moves  data  from  one  loca¬ 
tion  to  another,  superimposing  bits  or 
characters  on  the  contents  of  specified 
locations. 

lido  circuit  —  One  of  two  physical  circuits 
in  a  phantom  group, 
tidowoyt  turn  —  See  sum,  sideways, 
sign  —  An  indication  of  whether  a  quan¬ 
tity  is  greater  than  zero  or  less  than 
zero.  The  signs  often  are  the  marks  -I- 
and  — ,  respectively;  other  arbitrarily  se¬ 
lected  symools  may  be  used,  such  as  a  0 
and  1,  or  0  and  9.  These  symbols  must 
be  interpreted  by  a  person  or  the  ma¬ 
chine. 

signal  —  An  event,  phenomenon,  or  elec¬ 
trical  quantity  that  conveys  information 
from  one  point  to  another, 
signal,  onolog  —  An  electrical  signal  that 
varies  continuously  in  amplitude  or  fre¬ 
quency  with  the  information  being 
transmitted. 

signal,  corry-comploto  —  A  signal  gener- 


signal,  clock 


signal,  intorrupt 


ated  by  a  digital  parallel  adder,  indicat¬ 
ing  that  all  carries  from  an  adding  oper¬ 
ation  have  been  generated  and 
propagated  and  the  addition  operation 
IS  completed. 

signal,  clock  «  Same  as  pulse,  clock. 

signal  conditioning  —  1 .  Any  manipulation 
of  transducer  or  transmitter  outputs  to 
make  them  suitable  for  input  to  the 
computer  peripheral  equipment.  2.  Op¬ 
erations  such  as  linearizing  and  square- 
root  extraction  performed  within  the 
computer. 

signol,  corroding  —  In  synchronous  sys¬ 
tems,  a  special  signal  that  may  be  sent 
recurrently  for  correction  of  aata. 

signol  dofodion,  modom  —  Besides  modu¬ 
lating  digital  data  into  an  analog  form, 
a  modem  must  demodulate  the  carrier 
signals  to  reproduce  the  data.  In  gen¬ 
eral,  this  is  accomplished  by  comparing 
the  signal  pulses  with  a  known  refer¬ 
ence,  detecting  the  difference,  and  gen¬ 
erating  the  proper  sequence  of  digital 
pulses.  A  high-speed  modem  using  8- 
phase  dpsk,  for  example,  receives  a  sig¬ 
nal,  compares  its  phase  with  that  of  the 
preceding  pulse  (information  which  is 
stored  in  a  modem  memory  facility), 
and  produces  a  3-bit  binary  number  cor¬ 
responding  to  the  difference. 

signal,  digital  —  A  discrete  or  discontinu¬ 
ous  electrical  signal;  one  whose  various 
states  are  discrete  intervals  apart. 

signal  distanca  —  The  number  of  digit  po¬ 
sitions  in  which  the  corresponding  di¬ 
gits  of  two  binary  words  of  the  same 
length  are  different.  (Synonymous  with 
Hamming  distance.) 

signal  alamant  —  The  basic  unit  by  which 
data  is  transmitted  on  communication 
channels.  Each  signal  element  is  a  state 
or  condition  on  a  channel  which  repre¬ 
sents  one  or  more  bits  of  digital  infor¬ 
mation.  A  signal  element  mi^t  be  a  dc 
pulse  or  an  ac  signal  of  some  amplitude, 
frequency,  or  phase  which  the  receiving 
equipment  can  recognize  and  translate 
into  the  original  format.  Signaling 
speed  is  the  number  of  such  signal  ele¬ 
ments  occurring  in  one  second  and  is 
measured  in  bauds. 

signal  alamant,  start-stop — ^A  part  of  a 
digital  signal,  distinguished  from  others 
by  its  duration,  position,  and  sense,  or 
by  some  of  these  features  only.  In  start- 
stop  operation,  a  signal  element  has  a 
minimum  duration  of  one  unit  interval. 
If  several  unit  intervals  of  the  same 


sense  run  together,  a  signal  element  of 
duration  of  more  than  one  unit  element 
may  be  formed.  Signal  elements  may  be 
start  elements,  information  elements,  or 
stop  elements. 

tignal-anabling  —  A  means  of  allowing  an 
operation  to  take  place. 

signal,  faadback-control  —  The  portion  of 
the  output  signal  that  is  returned  to  the 
irmut  in  order  to  achieve  a  desired 
effect,  such  as  fast  response, 
signal,  ground  ~  A  conductor  establishing 
electrical  ground  reference  potential  for 
all  transmitting  circuits  in  a  communica¬ 
tions  network. 

signal,  guard  —  A  signal  which  allows  val¬ 
ues  to  be  read  or  converted  only  when 
the  values  are  not  in  a  state  of  change, 
i.e.,  to  avoid  errors  or  ambiguity.  Used 
in  digital-analog  or  analog-digital  con¬ 
verters  or  other  converters  or  digitizers, 
signaling,  binary  —  A  communications 
mode  in  which  information  is  developed 
by  the  presence  and  absence,  or  the  plus 
and  minus  variations,  of  only  one  pa¬ 
rameter  of  the  signal, 
signaling,  closad-circuit  —  That  type  of 
signaling  in  which  there  is  current  in  the 
idle  condition,  and  a  signal  is  initiated 
by  increasing  or  decreasing  the  current, 

signaling,  data  rata  —  Relating  to  data 
transmission,  an  expression  in  bits  per 
second  relating  to  data  transmission  ca¬ 
pacity  of  a  particular  channel, 
signaling,  dc  —  A  transmission  method 
which  utilizes  direct  current, 
signaling  In  band  —  Signaling  which  util¬ 
izes  frequencies  within  the  intelligence 
band  of  a  channel. 

signaling  out  of  bond  —  Signaling  which 
utilizes  frequencies  outside  the  intelli¬ 
gence  band.  Also  used  to  indicate  the 
use  of  a  portion  of  a  channel  bandwidth 
providea  by  the  medium  such  as  a  car¬ 
rier  channel,  but  denied  to  the  speech 
or  intelligence  path  by  filters.  It  results 
in  a  reduction  of  the  effective  available 
bandwidth. 

signal  inhibiting  —  A  means  of  preventing 
an  operation  from  happening, 
signal,  intorrupt  —  A  signal  that  interrupts 
a  running  program  so  that  some  otner 
task  can  oe  performed.  Sometimes  in¬ 
terrupts  are  given  priorities  so  that  the 
central  processor  will  suspend  its  cur¬ 
rent  task  only  if  the  priority  is  great 
enough  for  immediate  execution. 
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signal,  interrupt  feedbock 

signal,  interrupt  feedback  —  See  interrupt 
feedback  signal. 

signal,  interrupt  trigger  —  See  interrupt 
trigger  signal. 

signal  level  —  An  optical  character  recog¬ 
nition  term  which  relates  to  the  ampli¬ 
tude  of  the  electronic  response  which 
occurs  from  the  contrast  ratio  between 
the  area  of  a  printed  character  and  the 
area  of  a  document  background. 

signal  normalization  —  Same  as  pulse  re¬ 
generation. 

signal  notation  —  In  some  cases,  a  circuit 
may  be  enabled  when  a  signal  label  such 
as  ENABLE  is  high  and  in  other  cases 
when  it  is  low.  To  distinguish  one  case 
from  another,  use  is  made  of  signal  no¬ 
tation  furnished  in  various  equipment 
charts. 

signal,  ona  output  —  The  output  of  a  mag¬ 
netic  cell  in  the  one  condition  when  a 
read  pulse  is  supplied. 

signal,  procaad-to-salact  —  The  signal  re¬ 
turned  from  distant  automatic  equip¬ 
ment  over  the  backward  signaling  path, 
in  response  to  a  calling  signal,  to  indi¬ 
cate  that  selecting  information  can  be 
transmitted.  Note:  In  certain  signaling 
systems,  this  signal  can  be  one  and  the 
same  as  the  “call-confirmation  signal.” 

signal,  program-intorrupt  —  See  interrupt, 
external-signal. 

signal,  pulsing  —  Signals  which  are  trans¬ 
mitted  in  the  forward  direction  and 
carry  the  selective  information  to  route 
the  call  in  the  desired  direction. 

signal  ratio  —  1 .  Broadly,  the  comparison 
of  light  seen  by  a  photosensor  wnen  the 
object  to  be  detected  is  blocking  the 
beam,  to  the  light  seen  when  the  Beam 
is  not  blocked.  2.  More  specifically,  the 
comparison  of  photocell  resistance 
when  the  sensor  is  dark  to  when  it  is 
illuminated. 

signal,  raad  output  —  Same  as  read  out. 

signal  raganarotion  —  Same  as  pulse  re¬ 
generation. 

signal,  relaasa-guard  —  A  signal  sent  back 
in  response  to  the  clear-forward  signal 
to  inclicate  that  the  circuit  has  become 
free  at  its  incoming  end.  This  signal  is 
provided  to  protect  the  circuit  at  its  out- 
oing  end  against  subsequent  seizing 
efore  the  release  operation,  controlled 
by  the  clear-forward  signal,  has  been 
completed  at  the  incoming  end. 
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signotura  onolysis 

signol  rashaping  —  Same  as  pulse  regener¬ 
ation. 

signals,  control  —  Various  signals  are  pro¬ 
vided  to  control  and  to  ensure  an  or¬ 
derly  flow  of  information  words 
between  the  central  computer  and  the 
peripheral  subsystems.  These  signals 
do  not  transmit  data,  but  are  used  to 
command  and  identify  the  transfer  of 
information  words  at  the  proper  times 
and  in  the  proper  sequence,  l  liese  con¬ 
trol  signals  travel  over  the  control  lines 
of  the  input/output  channel. 

signals,  carraction  from  —  A  system  of  cor¬ 
rection  in  which  the  maintenance  of  syn¬ 
chronous  equipment  is  controlled,  not 
by  a  special  correcting  signal,  but  by  the 
position  of  the  characteristic  instants  of 
restitution  of  telegraph  signals  compris¬ 
ing  the  text. 

signol,  sailing  —  In  semiautomatic  or  au¬ 
tomatic  working,  a  signal  transmitted  at 
the  commencement  of  a  call  to  initiate 
circuit  operation  at  the  incoming  end  of 
the  circuit. 

signol  shaping  —  Same  as  pulse  regenera¬ 
tion. 

signal  stondordizotion  —  See  pulse  regen¬ 
eration. 

signal,  start-dialing  —  In  semiautomatic 
or  automatic  working,  a  signal  transmit¬ 
ted  from  the  incoming  end  of  a  circuit, 
following  the  receipt  of  a  seizing  signal, 
to  indicate  that  tne  necessary  circuit 
conditions  have  been  established  for  re¬ 
ceiving  the  numerical  routine  informa¬ 
tion. 

signal,  start  (in  a  start-stop  systam)  — 

Signal  servicing  to  prepare  the  receiving 
mechanism  for  the  reception  and  regis¬ 
tration  of  a  character,  or  for  the  control 
of  a  function. 

signols,  timing  —  Electrical  pulses  sent 
throughout  the  machine  at  regular  in¬ 
tervals  to  ensure  absolute  synAroniza- 
tion. 

signol,  stop  (in  a  start-stop  systam)  — 

Signal  serving  to  bring  the  receiving 
mechanism  to  rest  in  preparation  for  the 
reception  of  the  next  telegraph  signal. 

signal  strangth  —  A  measure  of  the  ampli¬ 
tude  of  the  signal  obtained  from  read¬ 
ing  devices  such  as  photocells,  magnetic 
tape  read  heads,  etc. 

signotura  onolysis  —  A  means  of  isolating 
digital  logic  faults  at  the  component 
level.  Although  considered  most  useful 
in  servicing  microprocessor-based  pro- 


tignafura  testing 


silicon  gate 


ducts,  the  technique  is  applicable  to  all 
digital  systems.  Basically,  the  technique 
involves  the  tracing  of  signals  and  the 
conversion  of  lengthy  bit  streams  into 
four-digit  hexadecimal  “signatures.” 
Using  logic  diagrams  and  schematics 
specially  annotated  with  correct  signa¬ 
tures  at  each  data  node,  and  guided  by 
troubleshooting  trees,  the  serviceman 
traces  back  until  he  finds  a  point  in  the 
circuit  which  has  a  correct  input  signa¬ 
ture  and  incorrect  output  signature. 
Signatures  are  traced  under  the  direc¬ 
tion  of  a  test  PROM  (programmable 
read-only  memory).  The  manufacturer 
produces  the  PROM  which  replaces  the 
product’s  application  program  for  test 
purposes. 

signature  testing  —  Comparison  of  the  ac¬ 
tual  output  digital  signatures,  such  as 
transition  counts,  with  the  expected  cor¬ 
rect  signatures  recorded  from  a  known- 
good  device. 

sign  bit  —  A  binary  digit  used  to  designate 
the  algebric  sign  of  a  quantity,  plus  or 
minus. 

sign  changer  —  As  regards  scalers,  when 
the  constant  which  is  used  as  a  multi- 
lier  has  the  value  of  —  1 ,  the  scaler  may 
e  called  a  sign  changer,  an  inverter,  or 
a  sign  reverser. 

sign  check  ^ — It  is  possible  to  detect  a 
change  in  sign  during  arithmetic  opera¬ 
tions  and  either  stop  the  machine  or  sig¬ 
nal  for  subsequent  review.  In  payrml 
applications,  the  sign  check  is  used  to 
indicate  the  condition  in  which  deduc¬ 
tions  exceed  gross  pay.  This  sign  is  also 
used  in  accounts  receivable,  accounts 
payable,  inventory,  and  general  ledger 
applications.  The  sign  check  can  be 
used  to  recognize  any  balance  that 
becomes  negative. 

fign-ch«ck  indicator  —  A  device  that  de¬ 
tects  and  signals  the  occurrence  of  an 
error  in  the  sign  of  a  number  or  of  a 
field. 

sign  digit  —  Same  as  sign  bit. 

tignod  Hold  —  A  field  that  has  a  plus  or 
minus  character  coding  over  the  units 
position  to  designate  the  algebraic  sign 
of  the  entire  number. 

sign  flag  —  An  indicator  that  is  set  to  a 
logic  1  if  the  MSB  of  a  register  being 
tested  is  a  binary  I.  When  using  the 
“twos  complement”  arithmetic  conven¬ 
tion,  this  condition  indicates  that  the 
register  contains  a  negative  number. 


sign,  flip-flop  —  The  specific  flip-flop  used 
to  store  the  algebraic  sign  of  numbers, 
signiflconco  —  1 .  Circumstances  or  solu¬ 
tions  discerned  to  be  unlikely  to  arise 
out  of  chance  factors  alone.  2.  The  arbi¬ 
trary  rank,  priority,  or  order  of  relative 
magnitude  assigned  to  a  given  position 
or  column  in  a  number, 
iigniflcont  choroctor,  toast  —  The  charac¬ 
ter  in  the  rightmost  position  in  a  num¬ 
ber  or  a  word. 

significant  charactor,  most  —  The  charac¬ 
ter  in  the  leftmost  position  in  a  number 
or  word. 

significant  conditions  of  a  modulation  — 

Distinct  conditions,  assumed  by  the  ap¬ 
propriate  device  of  the  sending  appa¬ 
ratus,  which  serve  to  characterize  the 
variety  of  the  elements  of  the  alphabetic 
telegraph  signals  to  be  transmitted, 
significant  conditions  of  a  rostitution  — 
Distinct  conditions,  assumed  by  the  ap¬ 
propriate  device  of  the  receiving  appa¬ 
ratus,  which  serve  to  characterize  the 
variety  of  the  elements  of  the  alphabetic 
telegraph  signals  received, 
significant  digit  —  See  digit(s),  significant, 
significant  digit,  loast  —  See  digit,  least  sig¬ 
nificant  (LSD). 

significant  figuros  —  See  figures,  signifi¬ 
cant. 

significant  intorval  —  A  time  interval  dur¬ 
ing  which  a  given  significant  condition 
according  to  the  code  and  the  signal  to 
be  transmitted  is,  or  should  be,  trans¬ 
mitted. 

sign  off  —  The  closing  instruction  to  the 
computer  system  which  terminates 
communication  with  the  system.  On  a 
remote  terminal,  the  user  generally 
signs  off  by  typing  the  command  OFF  or 
SIGN  OFF. 

sign  on  —  The  instruction  which  com¬ 
mences  communication  with  the  com¬ 
puter  system.  On  a  remote  terminal,  the 
user  can  generally  receive  access  to  the 
system  by  typing  in  his  identification 
number  and  an  appropriate  password, 
sign  position  —  The  position  at  which  the 
sign  of  a  number  is  located, 
sign  rovorsor  —  See  sign  changer, 
sign,  spocial  —  Same  as  character,  special, 
silicon  goto  —  Pertaining  to  an  MOS  pro¬ 
cess  in  which  silicon  instead  od  metal  is 
used  as  one  of  the  transistor  elements  to 
make  possible  lower  operating  voltages 
and  increased  dynamic  response. 
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silicon  on  sopphiro  tochnology 

silicon  on  sopphiro  tochnology  —  The 

technolo^  whereby  monocrystalline 
films  of  silicon  are  epitaxially  deposited 
onto  a  single-crystal  sapphire  substrate 
to  provide  the  basic  structure  for  the 
fabrication  of  dielectrically  isolated  ac¬ 
tive  and/or  passive  elements.  Ab¬ 
breviated  SOS. 

simplox  —  Pertaining  to  a  circuit  capable 
of  one-way  operations  only.  The  term  is 
seldom  used  today  because  no  such  cir¬ 
cuit  is  offered  by  the  common  carriers. 
Terminal  equipment  may  limit  trans¬ 
mission  to  one  direction  only,  but  the 
circuit  used  will  be  half-duplex, 
simplex  channel  —  A  channel  that  permits 
transmission  in  one  direction  only. 
timpl«x/clupl«x  modems  —  Modems  may 
be  designed  to  operate  in  three  modes: 
(1)  simplex,  where  data  is  transmitted  in 
only  one  direction;  (2)  half-duplex, 
where  data  can  be  transmitted  in  only 
one  direction  at  a  time,  but  that  direc¬ 
tion  can  be  reversed;  and  (3)  full- 
duplex,  where  data  may  be  transmitted 
in  Doth  directions  simultaneously, 
simplex  iytf«iii  —  A  system  configuration 
that  does  not  include  standby  equip¬ 
ment. 

simulcit#  —  To  represent  the  functioning 
of  one  system  by  another;  e.g.,  to  repre¬ 
sent  one  computer  by  another,  to  repre¬ 
sent  a  physical  system  by  the  execution 
of  a  computer  program,  or  to  represent 
a  biological  system  by  a  mathematical 
model. 

simulated  r«cil-fliii«  on-lin«  operation  — 

The  processing  of  data  in  synchronism 
with  a  physical  process  in  such  a  manner 
that  the  results  of  the  data  processing 
are  useful  to  the  physical  operation, 
f  imulot«/«mulat«r  microprocessor  ^  A 

simulator  is  a  device  used  to  imitate  one 
system  with  another,  using  a  software 

firogram  written  in  assemoly  or  high 
evel  language.  The  simulator  accepts 
the  same  data,  executes  the  programs 
and  accomplishes  the  same  results  as 
the  system  imitated.  The  simulator  is 
enerally  much  slower  than  the  machine 
eing  simulated  and  bears  no  physical 
resemblance  to  it.  Simulators  may  be 
used  to  get  a  finer  insight  or  control  of 
workings  of  the  imitated  machine.  Gen¬ 
erally,  larger  minicomputers,  such  as 
software  development  systems,  will  be 
used  to  simulate  smaller  microproces¬ 
sors  for  the  purpose  of  developing  and 
debugging  software. 
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simulafion,  mathematiccil 

An  emulator  differs  from  a  simulator, 
inasmuch  as  the  latter  uses  software  to 
imitate.  The  emulator  uses  a  micropro¬ 
gram  and  specific  hardware  to  imitate 
the  desired  system  at  the  same  speed  as 
or  faster  than  the  imitated  system’s  cycle 
time.  The  slice  microprocessors  are 
used  to  emulate  large  minicomputers 
with  fewer  components  and  faster  cycle 
times.  The  emulator  can  be  made  to  re¬ 
semble  physically  the  imitated  machine, 
timulating  the  multiplexer  —  A  testing 
program  which  simulates  the  multi¬ 
plexer. 

simulation  —  1 .  The  representation  of 
physical  systems  and  phenomena  by 
computers,  models,  or  other  equip¬ 
ment,  e.g.,  an  imitative  type  of  data 
processing  in  which  an  automatic  com¬ 
puter  is  used  as  a  model  of  some  entity 
such  as  a  chemical  process.  When  infor¬ 
mation  enters  the  computer  to  repre¬ 
sent  the  factors  of  the  process,  the  com¬ 
puter  produces  information  that 
represents  the  results  of  the  process, 
and  the  processing  done  by  tne  com¬ 
puter  represents  the  process  itself.  2.  In 
computer  programming,  the  technique 
of  setting  up  a  routine  for  one  computer 
to  make  it  operative  as  nearly  as  possi¬ 
ble  like  some  other  computer, 
simulation,  dosign  and  monitoring  — 
The  building  of  a  model  of  a  system  in 
the  form  of  a  computer  program  by  the 
use  of  special  languages.  The  models  of 
a  system  can  be  adjusted  easily,  and  the 
system  that  is  being  designed  can  be 
tested  to  show  the  effect  of  any  change, 
simulation,  dotorministic  —  A  simulation  in 
which  a  fixed  relationship  exists  be¬ 
tween  input  parameters  and  output  re¬ 
sults  for  each  action,  value,  event,  etc., 
such  that  given  input  parameters  will  al¬ 
ways  result  in  the  same  output, 
simulation  input  dovicos  —  See  input  de¬ 
vices.  simulation. 

simulation,  mon-mochino  —  The  scope  of 
simulation  includes  models  of  systems 
in  which  human  beings  participate  (op¬ 
erational  or  behavioral  models).  How¬ 
ever,  the  possibility  also  exists  of  incor¬ 
porating  people  within  the  model.  In 
other  words,  the  model  is  no  longer 
completely  computer-based  but  re¬ 
quires  the  active  participation  of  a  man. 
simulation,  mothomatical  —  The  use  of  a 
model  of  mathematical  equations  in 
which  computing  elements  are  used  to 
represent  all  of  the  subsystems. 


timulotion,  physical 


singla-laval  oddrass 


simulation,  physical  —  The  use  of  a  model 
of  a  physical  system  in  which  computing 
elements  are  used  to  represent  some, 
but  not  all,  of  the  subsystems, 
simulation,  roal-tima  —  See  real-time  simu¬ 
lation. 

simulation,  raprasantotiva  —  A  model  of  a 
system  in  which  the  components,  pro¬ 
cesses,  and  interactions  of  the  model 
bear  a  clear  relation  to  the  system  under 
study.  This  tends  to  rule  out  highly  ab¬ 
stract,  mathematical  models, 
simulation,  static  vs  dynamic  —  In  a  dy¬ 
namic  system  the  activity  is  time- 
dependent.  This  activity  may  be  further 
classified  as  stable  or  unstable  (under 
given  conditions).  One  may  choose  to 
study  steady-state  or  transient  behavior 
of  a  dynamic  system, 
simulation,  suporvisory  programs  — 
The  use  of  a  replacement  program  that 
imitates  the  supervisory  program, 
simulator  —  1 .  A  routine  that  runs  on  one 
computer  and  imitates  the  operations  of 
anotner  computer.  2.  A  computer  or 
model  that  represents  a  system  or  phe¬ 
nomenon  and  mirrors  or  maps  the 
effects  of  various  changes  in  the  origi¬ 
nal,  enabling  the  original  to  be  studied, 
analyzed,  and  understood  by  means  of 
the  oehavior  of  the  model, 
simulatar,  ovarload  —  In  order  to  test  a 
system  under  overload  conditions,  an 
artificial  condition  is  created  that  makes 
the  program  act  as  it  would  during  an 
actual  overload  or  overflow, 
simulatar  program  —  See  program,  simula¬ 
tor. 

simulator  softworo  program  —  Various 
simulators  are  computer  programs  writ¬ 
ten  in  the  FORTRAN  I  v  lan^age  and 
are  often  called  interpreters,  these  aid 
program  development  interpreters  ac¬ 
cept  machine  code  produceci  by  assem¬ 
blers,  along  with  execution  commands 
from  a  time-shari^  terminal,  card 
reader,  or  disk  file.  The  execution  com¬ 
mands  allow  the  manipulation  of  the 
simulated  memory  and  the  CPU  regis¬ 
ters.  In  addition,  operator  and  instruc¬ 
tion  breakpoints  may  be  set  to  stop 
execution  at  the  crucial  points  in  the 
program.  Tracing  features  are  also 
available  which  allow  the  CPU  opera¬ 
tion  to  be  monitored.  Interpreters  ac¬ 
cept  symbol  tables  from  either 
compilers  or  cross-assemblers  to  allow 
debugging,  tracing  and  braking,  and 
display  of  programming  using  symbolic 


names.  Compilers,  assemblers,  and 
simulators  as  software  packages  may  be 
procured  from  suppliers  on  tapes  or 
from  time  share  services, 
simulator,  fablo  —  See  table  simulator, 
simulfanoity  —  The  simultaneous  opera¬ 
tion  of  peripheral  devices, 
simulfanoity,  topo-procossing  —  See  tape¬ 
processing  simultaneity, 
simultanoous  accoss  —  The  process  of  ob¬ 
taining  information  from  or  placing  in¬ 
formation  into  storage  where  the  time 
required  for  such  access  is  dependent 
on  the  simultaneous  transfer  of  all  ele¬ 
ments  of  a  word  from  a  given  storage 
location. 

simultonoous  input/output  —  See  input- 
/output,  simultaneous, 
simultonoous-oporation  computor  —  Same 
as  computer,  simultaneous, 
slno-jundlion  goto  —  Same  as  gate,  a  and- 
NOT  B  or  gate,  b  and-not  a. 

singla  addrass  —  A  system  of  machine  in¬ 
struction  such  that  each  complete  in¬ 
struction  explicitly  describes  one 
operation  and  involves  one  storage  lo¬ 
cation.  (Related  to  one-address  instruc¬ 
tion.) 

tingla  addrast  coda  —  See  code,  single¬ 
address. 

singlo-oddratt  instruction  —  An  instruc¬ 
tion  having  one  operand  address.  (Con¬ 
trast  with  multiple-address  instruction.) 

singlo-addrass  mastoga  —  A  message  to 
be  delivered  to  only  one  destination, 
singlo-chip  systoms,  conflguratians  ^ 

Such  chips  used  in  a  minimal  configura¬ 
tion  miglit  include  a  few  switches  for 
control,  a  ROM  for  implementing  in¬ 
structions,  and  a  few  indicators  for 
monitoring  purposes.  A  maximum  sys¬ 
tem  might  include  several  input/output 
peripherals,  read/write  as  well  as  read¬ 
only  memory  (RAM  and  ROM),  a  full- 
featured  control  panel,  and^o  on. 
tingla  circuit  —  A  telegraph  circuit  capable 
of  nonsimultaneous  two-way  communi¬ 
cations.  See  half-duplex  circuit, 
tingla  cycia  kay  ^  A  push  button  on  print¬ 
ers,  which,  when  depressed,  causes  an 
additional  line  to  be  printed  despite  an 
end-of-form  indication, 
tingla  arrar  —  An  erroneous  bit,  preceded 
and  followed  by  at  least  one  correct  bit. 
tingla*laval  addratt  —  Same  as  address,  di¬ 
rect. 
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tingle-operand  addressing 

single-operand  addressing  —  A  method  in 
which  one  part  of  the  instruction  word 
specifies  a  register;  the  second  part  pro¬ 
vides  information  for  locating  the  ope¬ 
rand.  Examples:  clear,  increment,  test, 
etc. 

tingle-operand  instruction  —  An  instruc¬ 
tion  that  contains  a  reference  to  a  single 
register,  memory  location,  or  device. 

tingle  precision  —  The  number  of  words, 
or  storage  positions,  used  to  denote  a 
number  m  a  computer.  Single-precision 
arithmetic  is  the  use  of  one  word  per 
number;  double-precision  arithmetic, 
two  words  per  number,  and  so  on.  For 
variable  word-length  computers,  preci¬ 
sion  is  the  number  of  digits  used  to  de¬ 
note  a  number.  The  higher  the  preci¬ 
sion,  the  greater  the  number  of  decimal 
places  that  can  be  carried. 

single  precision  integer  —  See  integer,  sin¬ 
gle-precision. 

single  quote  mark  —  A  special  FORTRAN 
character  used  to  enclose  literal  mes¬ 
sages. 

single  setup  —  Pertaining  to  a  method  of 
operating  a  computer  in  which  each  step 
is  performed  in  response  to  a  single 
manual  operation. 

single-sheet  feeding  —  The  feeding  of  in¬ 
dividual  sheets  of  paper  rather  than  roll 
or  fanfolded  form. 

single-shot  operation  —  Same  as  opera¬ 
tion,  single-step. 

single  step  —  Pertaining  to  a  method  of 
operating  a  computer  in  which  each  step 
is  performed  in  response  to  a  single 
manual  operation. 

single-step  debugging  —  An  important 
first  step  in  system  debug  is  to  check  out 
in  a  single-step  mode  the  simplest  in¬ 
structions  which  enable  information  to 
be  entered  into  registers  and  which  per¬ 
mit  system  states  to  be  set  up.  Once  this 
has  been  done,  short  routines  which  set 
up  system  states  can  be  written.  Then 
the  response  of  the  microprocessor  to 
these  states  can  be  checked. 

singlo-ttap  mod*  —  A  mode  that  allows  an 
operator  to  have  the  computer  execute 
just  one  instruction  at  a  time;  thus  the 
operator  can  closely  examine  the  results 
or  each  operation  to  determine  if  an  al¬ 
gorithm  performs  as  planned. 

tinglo-tfap  aparotion  —  A  method  of  op¬ 
erating  an  automatic  computer  manu¬ 
ally  in  which  a  single  instruction  or  part 
of  an  instruction  is  performed  in  re- 
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sketchpad 

sponse  to  a  single  operation  of  a  manual 
control.  This  method  is  generally  used 
for  detecting  mistakes. 

single  thread  processing  —  See  processing, 
single  thread. 

single  vertical  key  —  A  push  button  on  a 
printer  which  produces  an  additional 
printed  line  for  indication. 

sink  —  A  device  capable  of  accepting  data 
signals  from  a  transmission  device.  It 
may  also  check  these  signals  and  origi¬ 
nate  error  control  signals.  Opposite  of 
source. 

sink,  network  —  The  point  of  usage  of 
data  in  a  network.  A  aata  terminal  instal¬ 
lation  that  receives  and  processes  data 
from  a  connected  channel. 

SIO  interface  —  Abbreviation  for  Serial 
Input-Output  interface.  An  interface 
that  accepts  data  from  an  output  device 
(typically  a  tty  keyboard  or  a  cassette 
recorder)  in  consecutive  (serial)  form 
and  converts  this  data  stream  into,  gen¬ 
erally,  8-bit  parallel  words.  The  inter¬ 
face  is  also  designed  to  convert  8-bit 
parallel  words  from  computers  into  se¬ 
rial  data  streams  to  output  to  a  serial 
device.  Each  serial  word,  noth  input  and 
output,  consists  of  a  start  bit,  eight  data 
bits,  in  many  cases  a  parity  bit,  and  one 
or  two  stop  bits,  for  a  total  of  ten  to 
twelve  serialized  bits  per  word. 

iita,  bit  —  A  location  on  magnetic  record¬ 
ing  media  where  a  “bit*’  of  information 
is  stored. 

siz«,  addrass  —  The  maximum  number  of 
binary  digits  in  an  instruction  used  in 
directly  addressing  memory. 

siza,  charactar  —  The  number  of  binary 
digits  in  a  single  character  in  the  storage 
device. 

iiza,  arror  —  A  condition  that  occurs  when 
the  number  of  positions  to  the  left  of  the 
assumed  decimal  point  exceeds  the  cor¬ 
responding  positions  in  the  COBOL 
data-name  field. 

tiza,  Itain  —  The  magnitude  of  an  item, 
usually  expressed  in  numbers  of  fields, 
words,  characters  or  blocks. 

skalafal  coda  —  The  framework  of  a  rou¬ 
tine  that  is  formed  by  a  generalized  rou¬ 
tine  using  input  parameters. 

skotchpad  —  A  tool  for  engineers  devel¬ 
oped  by  Massachusetts  Institute  of 
Technology.  The  user  draws  with  a  l^ht 
pen  on  a  computer  display  scope.  line 
sketches  a  rough  circle,  it  becomes  per¬ 
fect.  He  may  erase,  or  he  may  ma^ify 


skew 


slice  architecture  microcomputers 


and  reduce  at  a  ratio  of  2000  to  1 .  He 
may  also  sketch  a  part  in  perspective, 
then  rotate  the  sketch  to  see  tne  top, 
side,  or  bottom  views  of  the  sketched 
part. 

skew  —  The  percentage  of  bit  errors 
which  were  caused  oy  “ones”  which 
were  read  as  “zeros.”  Skew  is  an  indica¬ 
tion  of  possible  threshold  misalignment 
in  modem  receivers. 

skew,  character  —  See  character  skew. 

skew,  line  —  A  type  of  line  misregistration 
in  which  a  string  of  characters  to  be  read 
by  an  optical  cnaracter  reader  appears 
in  a  uniformily  slanted  or  skewed  condi¬ 
tion  with  respect  to  a  real  or  imaginary 
baseline. 

skip  —  An  instruction  to  proceed  to  the 
next  instruction;  a  “blank”  instruction. 

skip  code  —  A  functional  code  which  in¬ 
structs  the  machine  to  skip  certain 
predetermined  fields  in  memory. 

skip  flag  —  A  one  bit,  in  a  specific  posi¬ 
tion,  that  causes  bytes  to  be  skipped 
until  the  count  equals  zero.  This  skip 
instruction  permits  the  computer  to  ig¬ 
nore  portions  of  the  input  record  to  the 
memory. 

skip  instruction  —  An  instruction  having 
no  effect  other  than  directing  the 
processor  to  proceed  to  another  in¬ 
struction  designated  in  the  storage  por¬ 
tion. 

skip  (printar)  —  A  skip  function  may  be 
signaled  on  any  step.  When  a  skip  is 
signaled  on  a  step  that  also  impulses  a 
pnntout,  the  skip  function  is  effective 
after  the  line  has  Wen  printed.  If  skip  is 
signaled  on  any  other  step,  the  skipping 
action  is  initiated  immediately. 

skip,  fapa  —  A  machine  instruction  to  for¬ 
ward  space  and  erase  a  portion  of  a  tape 
when  a  defect  on  the  tape  surface  causes 
a  write  error  to  persist. 

skip  fast  —  A  specific  type  of  microinstruc¬ 
tion  designed  and  utilized  for  condi¬ 
tional  operations  based  on  the  state  of 
readiness  of  various  devices  or  the  con¬ 
ditions  of  a  register. 

slava  application  —  See  computer,  slave. 

siova  computar  —  See  computer,  slave. 

slova,  group  soloct  —  In  some  systems,  a 
particular  group  of  terminals,  when  ad¬ 
dressed  by  the  master,  can  receive  data 
sent  by  the  master.  Terminals  not  hav¬ 
ing  this  particular  group  address  do  not 


receive  data  even  though  they  are  within 
the  same  communications  network. 

tiavo  modo  —  The  mode  of  computer  op¬ 
eration  in  which  most  of  the  basic  con¬ 
trols  affecting  the  state  of  the  computer 
are  protected  from  the  program. 

slavo  tyttom  —  A  particular  system  which 
is  connected  to  another  system  and  in 
which  the  commanding  or  master  sys¬ 
tem  discharges  commands  and  orders 
which  are  thus  imitated  by  the  slave  sys¬ 
tem. 

slava  systam/tamiinal  —  A  remote  system 
or  terminal  whose  functions  are  con¬ 
trolled  by  a  central  “master”  system.  It 
is  similar  in  concept  to  a  host  system  in 
that  it  responds  to  remotely  generated 
requests,  out  unlike  a  host  system,  it  is 
usually  capable  of  performing  a  limited 
range  of  operations. 

slava,  uniqua  salact  —  In  some  systems, 
each  terminal  can  have  a  unique  address 
which  is  different  from  its  group  ad¬ 
dress.  When  a  terminal  is  addressed 
with  this  unique  code  by  a  master,  it  is 
possible  to  establish  two-way  communi¬ 
cation  between  those  two  terminals  and 
no  others  in  the  network.  Also,  the  mas¬ 
ter  can  inhibit  this  uniquely  selected  ter¬ 
minal  from  transmitting. 

ilaw,  papar  —  Same  as  paper  throw. 

slaw  rata  —  Fast  signal  response,  mea¬ 
sured  in  volts  per  second.  Used  in  oper¬ 
ational-amplifier  specifications. 

slica  —  1 .  A  special  type  of  chip  architec¬ 
ture  that  permits  the  cascading  or  stack¬ 
ing  of  devices  to  increase  word  bit  size. 
2.  Those  parts  of  a  waveform  lying  in¬ 
side  two  given  amplitude  limits  on  the 
same  side  of  the  zero  axis. 

tiica  architactura  —  In  a  “slice”  architec¬ 
ture,  a  section  of  the  register  file  and 
ALU  in  a  computer  is  placed  in  one 
package.  In  some  systems  the  registers 
are  all  four  bits  wide;  others  accommo¬ 
date  two  bits.  Each  end  of  each  register 
is  accessible  through  the  ALU  at  the 
chip  edge;  two  or  more  of  these  “slices” 
can  be  cascaded  together  to  form  larger 
word  sizes.  Whether  instruction  lengths 
are  identical  to  data  word  size  or  not 
depends  upon  how  the  control  portion 
of  the  processor  is  organized.  In  some 
systems,  another  chip  in  the  set  pro¬ 
vides  eight  microprogrammed  control 
sections. 

slica  architactura  microcomputars  —  Modu¬ 
lar  component  building  blocks,  called 
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bit  slices,  are  used  to  fabricate  micro¬ 
processors  of  varying  word  width  such 
as  8  bit,  12  bit,  16  bit,  24  bit,  etc.  The 
completed  products  are  generally  cus¬ 
tomized  and  offer  higher  performance 
than  conventional  machines.  Unlike 
conventional  machines  that  have  a  fixed 
predefined  instruction  set,  the  slice  ar¬ 
chitectures  require  an  instruction  set  to 
be  defined  and  implemented  via  a  mi¬ 
croprogram.  This  provides  a  system 
that  is  efficiently  tailored  to  a  particular 
application.  Often,  the  high-perfor¬ 
mance  slice  component  products  are 
used  to  emulate  existing  older  technol¬ 
ogy  computer  architectures.  In  this 
case,  a  microprogram  is  used  to  make 
the  slice  machine  execute  the  instruc¬ 
tion  of  the  emulated  computer.  For  one 
application,  there  are  two  levels  of  pro- 
ramming:  first,  the  microprogram 
rmware,  and  second,  the  software  of 
the  emulated  machine.  This  two-level 
complexity  has  discouraged  universal 
acc^tance  of  these  devices  compared 
to  fixed  instruction  microprocessors. 
Applications  that  require  high  perform¬ 
ance  and  efficient  architectures  are  the 
domain  of  the  slice  approach, 
slice,  time  —  An  allotment  of  computer 
time  for  a  particular  task  to  be  accom¬ 
plished  (a  concept  in  multiprogram¬ 
ming  or  time  sharing), 
slit  scon,  divided  —  See  scan,  divided  slit, 
slot  —  On  a  magnetic  drum,  all  the  cells 
under  a  set  of  read/write  heads  at  one 
instant  of  time. 

slow  memory  —  Those  portions  of  the 
memory  with  a  relatively  slow  access 
rate  from  which  information  may  be  ob¬ 
tained  automatically. 

SLSI  —  Abbreviation  for  Super  Large 
Scale  Integration.  Often  related  to  100,- 
000  or  more  transistors  per  chip, 
smoll-scole  integration  —  Abbreviated 
SSI.  The  earliest  form  of  integrated-cir¬ 
cuit  technology.  Typically  an  SSI  circuit 
contains  from  one  to  four  logic  circuits, 
“smart”  interactive  terminal  —  An  interac¬ 
tive  terminal  in  which  part  of  the  proc¬ 
essing  is  accomplished  by  a  micro¬ 
computer  or  microprocessor  con¬ 
tained  in  the  terminal  itself.  This  type  of 
terminal  is  sometimes  referred  to  in  the 
literature  as  an  “intelligent  terminal.” 
To  be  considered  a  smart  terminal  the 
computing  capability  of  the  minicom¬ 
puter  in  the  terminal  must  be  available 
to  the  user  in  a  way  that  permits  him  to 
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program  it  to  perform  part  of  his  unique 
application. 

“smart”  terminal  components  —  In  its 

most  rudimentary  form,  a  smart  termi¬ 
nal  contains  a  crt,  a  keyboard,  a  serial 
communication  i/o  device,  and  a  mi¬ 
crocomputer.  The  microcomputer  con¬ 
trols  text  editing,  formatting,  and  the 
rotocol  of  communication  with  the 
ost  computer  system.  Such  terminals 
can  incorporate  peripheral  memory  de¬ 
vices  like  tape  cassettes,  can  be  pro¬ 
grammed  independently  of  their  roles 
in  the  larger  computer  system,  and  can 
therefore  serve  several  useful  functions, 
both  on-  or  off-line.  For  example,  the 
microcomputer  can  serve  as  a  communi¬ 
cations  controller  and  handle  tasks  like 
line  switching. 

“fmart”  terminal,  editing  —  Editing  can 
mean  anything  from  character  delete 
and  insert,  to  Tine  delete  and  insert,  to 
field  delete  and  insert,  to  page  delete 
and  insert,  to  clear  line  (clear  to  end  of 
line  from  cursor  location),  to  clear  page 
(clear  to  end  of  page  from  cursor  loca¬ 
tion  except  for  protected  fields),  to  clear 
memory  (clear  all  refresh  memory  in¬ 
cluding  protected  fields),  to  automatic 
justification  of  text,  or  any  combination 
of  these. 

“smart”  vs  “intalligant”  terminal  —  By  one 

definition,  a  truly  intelligent  terminal  is 
user  programmable,  while  a  smart  ter¬ 
minal  provides  built-in  capability  not  al¬ 
terable  by  the  user.  For  example,  a  ter¬ 
minal  that  can  implement  special 
functions  if  one  plugs  in  a  new  ROM  is 
smart,  but  not  intelligent.  At  the  low 
end  of  the  spectrum,  dumb  terminals 
can  talk  only  with  computers  and  find 
use  as  low-cost  teleprinter  replace¬ 
ments. 

smudge  —  In  OCR  (optical  character  rec¬ 
ognition),  the  displacement  of  ink 
under  shear  beyonci  the  original  edges 
of  a  printed  character. 

smudge  resistance  —  The  property  of  ink 
that  tends  to  prevent  the  inadvertent 
smudging  of  a  printed  image  in  normal 
use. 

SNA  —  Abbreviation  for  Systems  Network 
Architecture.  The  IBM  standardized  re¬ 
lationship  between  its  virtual  telecom¬ 
munication  access  method  (VTAM)  and 
the  network  control  program 
(NCPm). 

snapshot  copy  —  In  some  systems,  with 
the  snapshot  command,  the  entire  con- 
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tents  of  one  disk  drive  are  copied  to  an¬ 
other  similar  drive  while  user  activity  is 
suspended.  However,  this  type  of  copy 
may  be  initiated  off-site,  at  a  time  of  lit¬ 
tle  or  no  system  activity. 

snapshot  debugging  —  See  debugging, 
snapshot. 

snapshot  dump  —  A  selective  dynamic 
dump  performed  at  various  points  in  a 
machine  run. 

snapshot  program  —  When  a  trace  pro¬ 
gram  is  an  interpretive  program,  it  is 
called  an  interpretive  trace  program, 
and  when  a  trace  program  gives  output 
only  on  selected  instructions  or  for  a 
selected  set  or  single  condition  it  is 
called  a  snapshot  program. 

snapshots  —  The  capture  of  the  entire 
state  of  a  machine  (real  or  simulated) — 
the  memory  contents,  registers,  flags, 
etc. 

SNOBOL  4  —  Abbreviation  for  SlriNg-Ori- 
ented  symBOlic  Language.  A  program¬ 
ming  language  used  mainly  for  ad¬ 
vanced  string  manipulation.  Some 
examples  of  this  are  in  artificial  intelli¬ 
gence,  compiler  construction,  and  text 
preparation.  Used  on  batch,  real-time, 
ancl  time-sharing  systems.  (Bell  Labs.) 

soft  orror  rato  —  A  specific  type  of  bit¬ 
error-rate  attributable  to  transient  con¬ 
ditions  in  a  bulk  storage  system.  Such 
errors  may  theoretically  be  eliminated 
by  repeating  the  transfer  operation. 

soft-foil  —  Often  called  fail-soft.  Pertain¬ 
ing  to  techniques  that  preserve  a  degree 
of  system  operation  despite  failures. 

soft  koy  terminal  —  A  type  of  terminal 
which  the  user  can  personalize  for  spe¬ 
cific  job  functions.  For  instance,  the 
user  could  assign  one  key  to  generate  a 
computer  log-on  sequence  and  another 
to  call  up  an  order  entry  form.  These 
“soft  keys”  are  simple  to  program,  with 
each  of  them  capable  of  storing  up  to  80 
characters  on  some  terminals. 

soft  soctor  —  A  sector  (section)  on  a  disk 
marked  by  information  written  on  the 
disk.  Sector  marks  are  used  by  the  disk 
controller  to  locate  specific  areas  of  the 
disk.  For  example,  the  controller  may  be 
looking  for  sector  3,  track  4.  New  floppy 
disks  typically  come  preformatted, 
meaning  the  sector  codes  are  already 
written  on  the  disk  between  the  data 
portions. 

soft-sactor«d  disk  systam  —  A  disk  format 
in  which  the  beginning  of  every  sector  is 
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decided  by  the  user  and  is  so  recorded 
on  the  disk,  in  contrast  to  hard-sec¬ 
tored. 

soft-sector  formatting  —  The  standard 
diskette  is  designed  for  use  with  a  for¬ 
mat  in  which  the  sector  information  is 
prerecorded  on  the  diskette  during  an 
initialize  operation.  In  this  case,  a  single 
hole  on  the  diskette  serves  as  a  refer¬ 
ence  point.  The  format  in  which  the  sec¬ 
tor  information  is  prerecorded  on  the 
diskette  is  referreci  to  as  the  soft-sec¬ 
tored  format. 

softwaro  —  Various  programming  aids 
that  are  frequently  supplied  by  the 
manufacturers  to  facilitate  the  pur¬ 
chaser’s  efficient  operation  of  the  equip¬ 
ment.  Such  software  items  include  vari¬ 
ous  assemblers,  generators,  subroutine 
libraries,  compilers,  operating  systems, 
and  industry-application  programs. 

software,  common  —  Programs  or  rou¬ 
tines  which  usually  have  common  and 
multiple  applications  for  many  systems, 
i.e.,  report  generators,  sort  routines, 
conversion  programs  which  can  be  used 
for  several  routines  in  language  com¬ 
mon  to  many  computers. 

software,  communication  —  See  communi¬ 
cation  software. 

software,  compatible  —  Languages  which 
can  be  used  on  more  than  one  computer 
system. 

software  control,  microprocessor  —  The 

changing  control  of  computers  as  a  re¬ 
sult  of  software  or  programs.  The  mem¬ 
ory  portion  of  the  computer  stores  the 
program  and  data;  the  microprocessor 
portion  of  the  system  executes  the 
stored  programs.  In  most  cases  where 
the  data  rates  dictated  by  the  external 
environment  are  faster  than  the  execu¬ 
tion  cycle  time  of  the  program,  provi¬ 
sions  tor  this  condition  must  be  made, 
usually  in  the  form  of  hard-wired  logic 
in  the  external  hardware;  the  micro¬ 
processor  communicates  with  the  re¬ 
sulting  hardware. 

sefiwara  crats-producfs  (microprocattor) 

—  These  include  assemblers,  simula¬ 
tors,  and  various  compilers.  They  de¬ 
velop  versions  of  programs  which  are 
used  for  assembly,  simulation,  or  com- 
ilation  of  programs.  A  cross-assem- 
ler,  for  example,  is  functionally  identi¬ 
cal  to  other  resident  assemblers. 
Compilers  are  machine-oriented  sys¬ 
tems  programming  languages  designed 
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specifically  to  generate  various  internal 
codes.  Assemblers  often  have  full  macro 
capability  and  allow  for  conditional  as¬ 
sembly  (meaning  that  at  the  time  of  as¬ 
sembly,  one  of  several  sections  of  code 
may  be  chosen). 

software  documentation  —  Program  list¬ 
ings  and/or  documentation  consisting 
of  technical  manuals  describing  the  op¬ 
eration  and  use  of  programs. 

software  documents  —  See  documents, 
software. 

software  driver  —  A  series  of  instructions 
the  computer  follows  to  reformat  data 
for  transfer  to  and  from  a  particular  pe¬ 
ripheral  device.  The  electrical  and  me¬ 
chanical  requirements  are  different 
from  one  kina  of  device  to  another,  and 
the  software  drivers  are  used  to  stan¬ 
dardize  the  formal  of  data  between 
them  and  the  central  processor.  Soft¬ 
ware  drivers  are  often  provided  to  inter¬ 
face  the  system  to  floppy  disks,  crt  or 
printing  terminals,  electronic  typewrit¬ 
ers,  line  printers,  and  paper-tape  peri¬ 
pherals. 

soffwara  amulatioii  —  That  groim  of  tech¬ 
niques  (software  programs)  often  in  mi¬ 
croprograms  that  permit  one  computer 
to  execute  the  machine-language  code 
of  another  computer,  generally  for  the 
purpose  of  minimizing  reprogramming 
dunng  conversion  of  one  system  to  an¬ 
other  or  for  use  in  a  development  sys¬ 
tem. 

soffwara  arror  intarrufifs  —  Nearly  all  soft¬ 
ware  errors  eventually  result  in  an  inter¬ 
rupt  indicating  an  invalid  operation, 
addressing  error,  or  a  protection  viola¬ 
tion.  The  major  problem  with  using 
only  this  approach  is  that  there  may  be 
a  significant  lime  lapse  between  the  oc¬ 
currence  of  an  error  and  the  use  of  dam¬ 
aged  data  in  a  way  which  causes  a 
hardware-detectable  violation.  During 
this  time  period,  damage  may  be  propa¬ 
gated,  obscuring  the  original  error  and 
making  successful  repair  and  recovery 
less  likely. 

soffwara,  flappy-disk  —  Software  is  re¬ 
quired  for  a  floppy-disk  system  to  func¬ 
tion.  This  software  is  called  an 
operating  system,  and  is  often  called  a 
DOS.  The  operating  system  handles 
such  functions  as  controlling  the  drive 
motor,  positioning  the  read/write  head, 
locating  specific  data  on  the  surface  of 
the  floppy  disk,  creating  files,  transfer¬ 
ring  data,  etc.  It  also  provides  communi- 
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cation  with  the  user  via  command 
instructions. 

soffwara  funcfions,  fima-tharing  —  See 

time-sharing  software  functions. 

soffwara  housa  —  A  company  that  offers 
software  support  service  to  users. 

soffwara  infarrupfs  —  Some  systems  allow 
interrupts  to  be  enabled  or  disabled, 
through  software,  during  program  op¬ 
eration.  Such  masking  aflows  priorities 
to  change  dynamically  in  response  to 
system  conditions.  For  example,  a  real¬ 
time  program  can  disable  data  entry  ter¬ 
minals  whenever  critical  analog  data  is 
being  collected.  As  soon  as  the  scan  is 
complete,  the  terminals  can  be  automat¬ 
ically  enabled  and  ready  to  input  data. 

soffwara,  kay-fo-disk  —  Key-to-disk  soft¬ 
ware  permits,  in  most  cases,  validation 
of  original  source  data  as  well  as  opera¬ 
tor  entry  checks,  data  reformatting,  sep¬ 
arate  data  files  for  storage  of  constant 
data,  validation  tables,  and  information 
retrieval  and  execution  of  application 
programs. 

soffwara,  microcompufar  (fypical  sysfam) 

—  Standard  software  for  many  micros 
includes  an  assembler,  loader,  debug¬ 
ging  utility,  source  edit  utility,  and  diag¬ 
nostic  programs.  The  assembler 
translates  symbolic  assembly  language 
programs  into  executable  machine  pro¬ 
grams.  The  loader  loads  object  tapes 
produced  by  the  assembler  or  debug¬ 
ging  utility.  The  debugging  utility  aids 
program  checkout  and  features  multiple 
Breakpoints,  instruction  trace,  and  sev¬ 
eral  other  standard  functions.  The 
source  edit  utility  is  used  to  generate 
assembly  language  source  tapes  or 
modify  existing  source  tapes.  The  diag¬ 
nostics  are  used  to  verify  processor  op¬ 
eration. 

soffwara,  microprocatsor  —  Software,  by 
directing  the  hardware,  enables  the  mi¬ 
croprocessor  to  perform  a  functional 
system  related  task.  In  a  fixed-instruc¬ 
tion  microprocessor,  a  set  number  of  in¬ 
structions  or  operations  are  defined 
with  fixed  word  lengths,  and  these  exer¬ 
cise  the  CPU  independent  of  the  data. 
Software  is  alterable  and  accessible  by 
the  user. 

soffwara  monifor  —  The  package  of  soft¬ 
ware  usually  stored  on  PROMs  that 
gives  the  computer  a  fundamental  in¬ 
teractive  intelligence.  The  monitor  is  a 
type  of  executive  secretary  for  the  user. 
It  tells  the  computer  how  and  where  to 


softwara  package 


software  trace  mode 


acquire  the  programs  and  data,  where 
to  store  them,  and  how  to  run  them. 
The  monitor  usually  contains  software 
routines  and  i/o  drivers  needed  by  the 
user  to  perform  system  operations, 
software  package  —  Various  computer 
programs  or  sets  of  programs  used  in  a 
particular  application  such  as  a  pay> 
roll/personnel  package,  scientific  sub¬ 
routines  package,  etc. 
software  package,  terminal  —  Most  termi¬ 
nal  makers  offer  data-processing  and 
communications  software  packages  that 
interface  to  specific  communications 
software  and  operating  systems  in  host 
computers.  The  data-processing  por¬ 
tions  of  these  packages  consist  of  graph¬ 
ics  application  programs  and  compilers 
in  high-level  languages  such  as  FOR¬ 
TRAN. 

software  prototyping  —  One  software  de¬ 
velopment  approach  uses  a  combina¬ 
tion  of  hardware  and  software  called  a 
prototyping  system.  Prototyping  sys¬ 
tems  provide  program  assembly,  on¬ 
line  execution,  and  debugging.  A 
general-purpose  prototyping  system  al¬ 
lows  the  designer-programmer  to  be 
more  creative  and  productive  in  the  de¬ 
sign  of  a  particular  microcomputer  ap- 
lication.  As  a  result,  companies  in  this 
usiness  either  design  a  prototyping 
system  as  their  first  product  or  buy  it. 
Using  an  on-line  teleprinter,  the  design¬ 
er-programmer  assembles,  edits,  and 
stores  the  program  in  RAM  associated 
with  a  computer  in  the  prototype  sys¬ 
tem.  Switching  to  the  “operate^*  mode, 
the  microprocessor  in  trie  application 
system  accesses  the  program  in  the 
prototyping  system  as  if  it  were  in  its 
own  RuM,  and  check-out  begins, 
saffwara,  randoin  accatt  —  See  random- 
access  software. 

to^ara,  ramota  —  Program  download¬ 
ing,  remote  operation  of  peripherals 
and  file  manipulation  programs,  remote 
editing,  debugging,  and  program 
preparation  functions.  All  this  requires 
communications  routines  with  redun¬ 
dancy  checks  and  retry  capability, 
saftwara  raguiramants,  fimo-tharing  — 
See  tune-sharing  software  requirements, 
saftwara  **taalacl-in**  ^  A  method  by 
which  it  is  feasible  to  preserve  the  se¬ 
crecy  of  a  program  in  ROM,  even 
though  the  ROm  is  in  the  customer’s 
possession.  This  is  accomplished  by 
packaging  in  one  sealed  unit  on  a  circuit 


board  both  the  ROM  memory  necessary 
to  hold  the  proprietary  program  and  a 
separate,  dedicated  micro  CPU.  The 
sealed-in  dedicated  CPU  stands  be¬ 
tween  the  proprietary  code  and  the  out¬ 
side  worlci.  Tne  sealed  package  of  the 
circuit  board  is  designed  to  be  piggy¬ 
backed  into  the  host  computer.  Tnere  it 
gets  its  power  and  works  m  cooperation 
with  the  host  CPU,  host  memory,  and 
host  peripherals.  The  addressing  buses 
within  the  sealed  package  are  arranged 
so  that  the  host  computer  cannot  ad¬ 
dress  any  of  the  ROM  in  the  sealed 
package. 

saftwara  stack  —  An  area  in  read-write 
memory  set  aside  under  program  con¬ 
trol.  An  on-chip  hardware  stack  pro¬ 
vides  increased  performance.  For 
hardware  stacks  to  be  generally  useful, 
there  should  also  be  on-chip  indicators 
for  stack  full  and  stack  empty,  which  in¬ 
creases  chip  area.  However,  the  on-chip 
hardware  required  for  a  software  stack 
consists  primarily  of  a  stack-pointer  reg¬ 
ister  and  appropriate  increment/decre¬ 
ment  control.  An  indication  of  overflow 
and  underflow  is  not  so  critical  as  for  an 
on-chip  hardware  stack,  since  the  soft¬ 
ware  stack  can  be  easily  expanded  in 
system  memory. 

saftwara  suppart  systams  —  Software  sup¬ 
port  systems  execute  the  object  pro¬ 
gram  in  the  same  manner  as  the  mi¬ 
croprocessor  would.  Thus,  the  pro¬ 
grammer  can  check  to  determine  if  the 
original  source  program  performs  its 
functions  correctly. 

saftwara  systam,  micrapragram  assamblar 

—  One  system  is  designed  to  micropro¬ 
gram  all  control  sign^s  and  memoi^  to 
reduce  prototype  time  for  various  sys¬ 
tems.  The  microprogram  assembler 
provides  software  assistance  and  docu¬ 
mentation  for  writing  and  modifying 
micr(mrograms  and  generating  tapes 
for  PROM  programmers.  Such  systems 
can  include  a  framework  for  a  common 
language,  automatic  accounting  infor¬ 
mation,  and  billing  control.  Many  such 
systems  are  avail^le  on  time-snaring 
services  of  major  service  companies. 

saftwara  traca  moda  —  A  mode  in  which 
the  program  halts  and  the  internal  sta¬ 
tus  of  the  microprocessor  is  made  avail¬ 
able  to  the  outside  world  wherever 
breakpoint  conditions  are  met.  In  addi¬ 
tion  to  the  mnemonic  instructions  and 
the  memory  addresses,  the  user  can 
view  register  contents,  program  counter 
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location,  stack  pointer,  and  condition 
codes  or  flags.  Breakpoints  can  be  set  at 
every  instruction  if  desired.  The  pri¬ 
mary  advantage  of  this  mode  is  the 
depth  of  insigni  it  gives  into  program 
operation.  The  capability  is  fully  in¬ 
teractive,  enabling  the  user  easily  to 
alter  register  contents,  make  source 
code  changes  to  correct  program  er¬ 
rors,  reassemble  programs,  and  rerun 
to  test  corrections. 

toffwar*,  uiiiv«rtol  development  system 

—  Generally,  a  system  that  provides 
users  with  all  software  required  for  eval¬ 
uation  and  development  of  system  con¬ 
cepts  and  final  design  of  applications 
programs.  It  includes  cross-assembler, 
editor,  loaders,  i/o  drivers,  host/larget 
debug,  and  other  features. 

SOH — ^Abbreviation  for  Start  Of  Header 
—  A  communication  control  character 
used  at  the  beginning  of  a  sequence  of 
characters  which  constitute  a  machine- 
sensible  address  or  routing  informa¬ 
tion.  Such  a  sequence  is  referred  to  as 
the  header. 

solenoid,  forward  —  An  electromechani¬ 
cal  device  which,  when  energized,  main¬ 
tains  pressure  via  a  roller,  forcing 
magnetic  tape  against  the  forward  cap¬ 
stan,  which  moves  the  tape  in  a  forward 
direction. 

solenoid,  reverse  —  That  electromechani¬ 
cal  device  which  performs  a  mainte¬ 
nance  of  pressure  via  a  roller,  forcing 
magnetic  tape  against  the  reverse  cap¬ 
stan  which  moves  the  tape  in  the  reverse 
direction. 

solid  error  —  An  error  that  always  occurs 
when  a  particular  piece  of  equipment  is 
used. 

solid-logic  technology  —  Abbreviated 
SLT.  Microelectric  circuits,  the  product 
of  solid-logic  technology,  are  the  basic 
components  of  some  systems.  Called 
logic  circuits  because  they  carry  and 
control  the  electrical  impules  that  rep¬ 
resent  information  within  a  computer, 
these  tiny  devices  operate  at  speeds 
ranging  from  300  down  to  six  billionths 
of  a  second.  Transistors  and  diodes 
mounted  on  the  circuits  are  as  small  as 
28  thousandths  of  an  inch  square  and 
are  protected  by  a  film  of  glass  60  mil¬ 
lionths  of  an  inch  thick. 

folid-ttafa  clrcuifnf  —  The  solid-state 
components  in  circuits  of  computers. 

tolld-sfata  componant  —  A  component 
whose  operation  depends  on  the  con- 
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trol  of  electric  or  magnetic  phenomena 
in  solids,  e.g.,  a  transistor,  crystal  diode, 
or  ferrite  core. 

iolid-ftata  computar  —  A  computer  built 
primarily  from  solid-state  electronic  cir¬ 
cuit  elements. 

iolid-tfafa  davicet  —  The  electronic  corif- 
ponents  that  convey  or  control  elec¬ 
trons  within  solia  materials,  e.g., 
transistors,  germanium  diodes,  and 
magnetic  cores.  Thus,  vacuum  and  gas 
tubes  are  not  included. 

talid-tfafa  logic  —  Same  as  solid-logic 
technology. 

lolufion  chock  —  A  solution  to  a  problem 
obtained  by  independent  means  to  ver¬ 
ify  a  computer  solution. 

solution,  fooiiblo  —  A  solution  to  the  con¬ 
straint  equations  in  which  all  variables 
satisfy  their  restrictions  (linear  pro¬ 
gramming). 

solution,  goomotric  —  See  geometric  solu¬ 
tion. 

solution,  graphic  —  A  solution  obtained 
with  graphs  or  other  pictorial  devices. 
(As  contrasted  with  solutions  obtained 
by  the  manipulation  of  numbers.) 

solution,  mochino  indopondont  —  A  solu¬ 
tion  procedure  developed  in  terms  of  a 
logical  solution  to  a  problem  rather 
than  in  terms  of  a  particular  mechanized 
processing  system. 

solvor,  oquotion  —  A  calculating  device, 
usually  analog,  that  solves  systems  of 
linear  simultaneous  nondifferential 
equations  or  determines  the  roots  of 
polynomials,  or  both. 

S-100  bus  —  A  specific  assembly  of  100 
parallel  common  communication  lines, 
each  of  which  is  capable  of  carrying  one 
bit  or  signal  through  the  entire  com¬ 
puter.  Typically,  the  computer  bus  itself 
consists  of  a  bank  of  printed-circuit 
card-edge  connectors  soldered  to  a 
common  mother  board.  The  connectors 
are  used  to  accept  the  CPU  card,  mem¬ 
ory  cards,  and  i/o  cards  for  the  com¬ 
puter  system.  The  standard  S-100  bus 
card  is  5  X  10  inches  with  a  100-contact 
edge  connection  (50  on  each  side  of  the 
card).  In  order  to  accommodate  a  large 
number  of  cards,  a  large  mother  board 
with  long  bus  traces  is  req^uired.  To 
avoid  problems  associated  with  capaci¬ 
tive  coupling  between  traces,  shielded 
mother  boards  may  be  necessary.  To 
keep  the  cost  of  the  main  frame  low,  an 
unregulated  power  supply  is  normally 
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used.  Each  computer  card  provides  dis¬ 
tributed  regulation  via  three-terminal 
regulators.  The  S-100  bus  requires 
nominal  supply  voltages  of  +8  voits,  -1- 
18  volts,  ana  — 18  volts.  The  existence 
of  three  supply  voltages  on  the  bus  is 
important  in  providing  flexibility  in 
mating  with  a  variety  of  memory  and  i/o 
interface  cards. 

tonic  doloy  lino  —  A  delay  line  using  a  me¬ 
dium  (such  as  mercury  or  quartz)  pro¬ 
viding  acoustic  delay.  (Related  to 
mercury  delay  line.) 

tophitficofod  vocobulo^  —  An  advanced 
and  elaborate  set  of  instructions.  Some 
computers  can  perform  only  the  more 
common  mathematical  calculations 
such  as  addition,  multiplication,  and 
subtraction.  A  computer  with  a  sophis¬ 
ticated  vocabulary  can  go  beyona  this 
and  perform  operations  such  as  linea¬ 
rize,  extract  square  root,  and  select 
highest  number. 

sort  —  1 .  To  arrange  items  of  information 
according  to  rules  dependent  upon  a 
key  or  fi^d  contained  in  the  items.  2.  A 
systems  program  which  arranges  a  file 
of  items  in  a  logical  sequence  according 
to  a  designated  key  word  contained 
within  each  item  (e.g.,  the  arranging  of 
items  according  to  date,  code  number, 
etc.). 

•ort,  otconding  —  A  sort  in  which  the  final 
sequence  of  records  is  such  that  succes¬ 
sive  keys  compare  greater  than  or  equal 
to. 

tort,  block  —  A  sort  of  one  or  more  of  the 
most  significant  characters  of  a  key  to 
serve  as  a  means  of  making  workable- 
size  groups  from  a  large  volume  of  rec¬ 
ords. 

tort,  bubblo  —  A  sorting  techni^e  which 
exchanges  a  pair  of  numbers  u  they  are 
out  of  order. 

sort  (COBOL)  —  Some  systems  provide  for 
SORT  as  used  with  the  CuBOL  lan- 

Se  to  create  sorted  records  in  as- 
ing  order  or  descending  order  on 
the  basis  of  multilevel  key  fields, 
tort,  dotconding  —  A  sort  in  which  the 
final  sequence  of  records  is  such  that  the 
successive  keys  compare  less  than  or 
equal  to. 

tort,  digitol  —  See  digital  sort, 
tortor,  mognotic-choroctor  —  Equipment 
designed  to  read,  translate,  and  sort 
documents  imprinted  with  the  various 
magnetic-ink  type  fonts. 


tort,  oxtornol  —  The  second  phase  of  a 
multipass  sort  program,  wherein  strings 
of  data  are  continually  merged  until  one 
string  of  sequenced  data  is  formed. 

tort,  lino  —  Usually  off-line  detail  sorting 
by  the  sorter  especially  used  in  banks; 
for  example,  fine  sorting  could  be  the 
function  of  arrang^g  checks  and  depos¬ 
its  into  customer  account  number 
order. 

tort,  four-topo  —  See  sorting,  four-tape. 

tort,  gonorolizod  —  A  sort  program  which 
will  accept  the  introduction  of  parame¬ 
ters  at  run  time  and  which  does  not  gen¬ 
erate  a  program. 

tort,  gonorotod  — A  production  program 
which  was  produced  by  a  sort  generator. 

torting  —  The  process  of  arranging  data 
into  some  desired  order  according  to 
rules  dependent  upon  a  key  or  field  con¬ 
tained  by  each  item. 

torting,  boloncod  —  A  technique  used  in  a 
sort  prog^m  to  merge  strings  of  se¬ 
quenced  data. 

torting,  chockpoint  —  Same  as  sorting,  re¬ 
start. 

torting,  collating  — A  sort  which  uses  a 
technique  of  continuous  merging  of 
data  until  one  sequence  is  devdoped. 

torting,  comporiton-of-poirt  —  Determi¬ 
nation  of  the  order  of  two  records  by  the 
comparison  of  the  keys  in  the  two  rec¬ 
ords. 

torting,  comp^or  limitod  —  A  sort  pro¬ 
gram  in  which  the  executive  time  of  the 
internal  instructions  determines  the 
elapsed  time  required  to  sort. 

oorting  control  cord  —  A  card  which  is  used 
to  specify  the  parameters  for  a  sort. 

torting  control  Bold  —  A  continuous  group 
of  characters  within  a  record  which  form 
all  or  part  of  the  control  word. 

torting,  digital  —  To  sort  first  the  keys  on 
the  least  significant  digit,  and  then  to 
resort  on  the  next  higher-order  digit 
until  the  items  are  sorted  on  the  most 
significant  digit.  A  punched-card  tech¬ 
nique. 

torting,  ditk  —  A  sort  program  that  util¬ 
izes  disk-type  memory  for  auxiliary  stor¬ 
age  during  sorting. 

torting,  Fibonacci  toriot  —  Some  sort  pro¬ 
grams  distribute  strings  of  data  onto 
work  tapes  so  that  the  number  of  strings 
on  successive  tapes  form  a  Fibonacci  se¬ 
ries.  (The  current  number  is  equal  to 
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the  sum  of  the  two  preceding  numbers, 
i.e.,  1,  2,  3,  5,  8,  and  so  on.) 
sorting,  first-pass  (own  coding)  —  Com¬ 
puter  instructions  created  by  the  pro¬ 
grammer,  in  assembly  or  absolute  form, 
which  are  executed  by  a  sort  during 
the  first  pass  of  the  file  after  the  input 
program  has  been  loaded  but  prior  to 
execution  of  first-pass  sequencing  in¬ 
structions. 

sorting,  four-topo  —  Merge  sorting  in 
which  input  data  are  supplied  on  two 
tapes  ana  are  sorted  into  incomplete  se¬ 
quences  alternately  on  two  output 
tapes.  The  output  tapes  are  used  for 
input  on  the  succeeding  pass,  resulting 
in  longer  and  longer  sequences  after 
each  pass  until  the  data  are  all  in  one 
sequence  on  one  output  tape, 
sorting,  input  tape(s)  —  Tape(s)  contain¬ 
ing  a  file  in  arbitrary  sequence  to  be  in¬ 
troduced  into  a  sort/usage  program, 
sorting,  insertion  method  — A  method  of 
internal  sorting  where  records  are 
moved  to  permit  the  insertion  of  rec¬ 
ords. 

sorting,  intermediate  pass  —  Any  phase  of 
a  merging  operation  which,  because  of 
the  number  of  strifes  or  otherwise, 
does  not  reduce  the  fue  to  a  single  se¬ 
quenced  string. 

sorting  item  —  The  basic  element  of  a  file 
such  that  the  sorting  of  the  file  consti¬ 
tutes  the  reordering  of  file  records, 
sorting  key  —  The  fields  in  a  record  which 
determine,  or  are  used  as  a  basis  for 
determining,  the  sequence  of  records  in 
a  file. 

sorting,  mognetic-tape  —  A  sort  program 
that  utilizes  magnetic  tapes  for  auxiliary 
storage  during  a  sort, 
sorting,  merge  —  To  produce  a  single  se¬ 
quence  of  items,  ordered  accorcnng  to 
some  rule,  from  two  or  more  previously 
unordered  sequences,  without  changing 
the  items  in  size,  structure,  or  totsu 
number.  Although  more  than  one  pass 
may  be  required  for  a  complete  sorting, 
items  are  selected  during  each  pass  on 
the  basis  of  the  entire  key. 
sorting,  multifilo  —  The  automatic  se¬ 
quencing  of  more  than  one  file,  based 
upon  separate  parameters  for  each  file, 
without  operator  intervention, 
sorting,  multirool  —  The  automatic  se¬ 
quencing  of  a  file  having  more  than  one 
input  tape,  without  operator  interven¬ 
tion. 


sorting,  Xmas-troo 

sorting,  own  coding  —  Special  coding  pro¬ 
vided  by  the  programmer,  which  is  in- 
tergrated  with  sort/merge  coding. 

sorting,  poss  —  The  processing  of  each 
file  record  for  the  purpose  or  reducing 
the  number  of  strings  of  sequenced  rec¬ 
ords  and  increasing  the  number  of  se¬ 
quenced  records  per  string. 

sorting,  phase  ^ — An  arbitrary  segmenta¬ 
tion  of  a  sort  program.  Many  sorts  are 
segmented  into  three  phases;  initializa¬ 
tion  phase,  internal  phase,  and  merge 
phase. 

sorting,  process-limited  —  A  sort  program 
in  which  the  exception  time  of  the  inter¬ 
nal  instructions  determines  the  elapsed 
time  required  to  sort. 

sorting  restart  —  The  return  to  a  previous 
point  in  the  program  where  processing 
may  begin.  The  previous  point  may  be 
the  beginning  of  the  program  or  it  may 
be  a  checkpoint. 

sorting,  return  point  —  Same  as  sorting,  re¬ 
start. 

sorting  rewind  time  —  Elapsed  time  con¬ 
sumed  by  a  sort/merge  program  for  re¬ 
storing  intermediate  and  final  tape  to 
original  position. 

sorting  scratch  tape  —  Tape(s)  used  to 
store  intermediate-pass  data  during  a 
sort  program. 

sorting  sequencing  criteria  —  Same  as  sort¬ 
ing,  sequencing  key. 

sorting  sequencing  key  —  The  field  in  a  re¬ 
cord  which  determines,  or  is  used  as  a 
basis  for  determining,  the  sequence  of 
records  in  a  file. 

sorting  string  —  A  group  of  sequential  rec¬ 
ords,  normally  stored  in  auxiliary  com¬ 
puter  storage,  i.e.,  disk,  tape,  or  drum. 

sorting,  tape-limited  —  Also  input/output 
limited.  A  sort  program  in  which  the 
effective  transfer  rate  of  tape  units  de¬ 
termines  the  elapsed  time  required  to 
sort. 

sorting  variable-length  records  —  Denu¬ 
merable  file  elements  for  which  the 
number  of  words,  characters,  bits, 
fields,  etc.,  is  not  constant. 

sorting,  von  Neuman  —  A  technique  used 
in  a  sort  program  to  merge  strings  of 
sequencea  data.  The  power  of  the 
merge  is  equal  to  T/2. 

sorting  work  tape(s)  —  Tape(s)  used  to 
store  intermediate-pass  data  during  a 
sort  program. 

sorting,  Xmas-tree  —  A  technique  used  in 
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the  internal  portion  of  a  sort  program. 
The  results  of  the  comparisons  between 
groups  'of  records  are  stored  for  later 
use. 

tort,  intornol  —  The  sequencing  of  two  or 
more  records  within  the  central  com¬ 
puter  memory;  the  first  phase  of  a  mul¬ 
tipass  sort  program. 

tort/morgo  —  A  set  of  routines  to  arrange 
random  items  in  an  ordered  sequence. 
These  routines  can  also  be  used  to  com¬ 
bine  two  or  more  ordered  sequences 
into  a  single  file. 

sort/morgo  gonorotor  —  Custom  pro¬ 
grams  for  sorting  files  of  data. 

iort/mnrgn  program  —  The  sort/merge 
program  is  designed  to  satisfy  the  sort¬ 
ing  and  merging  requirements  of  tape- 
or  random-storage-oriented  installa¬ 
tions.  It  is  a  generalized  prog^ram  that 
can  produce  many  different  sorting  or 
merging  programs  in  accordance  with 
control  information  specified  by  the 
user. 

sort/morging,  disk  —  Sort/merging  of 
data  on  disks  may  often  be  programmed 
to  avoid  excessive  positioning  or  wait¬ 
ing  time  until  the  disk  rotates  to  a 
desired  position.  This  is  accomplished 
by  placing  the  blocks  of  data  so  that 
alter  reading  data  block  N,  and  the 
processing  of  data  block  N,  the  reading 
(or  writing)  of  block  N  1  will  take 
place  just  at  that  point  to  which  the  disk 
nas  rotated  or  the  head  has  moved. 

tort,  mulfipott  —  A  sort  program  which  is 
designed  to  sort  more  data  than  can  be 
contained  within  the  internal  memory  of 
a  central  computer.  Intermediate  stor¬ 
age,  such  as  msk,  tape,  or  drum,  is  re¬ 
quired. 

•ort,  praporty  —  A  sort  completed  by  se¬ 
lecting  from  groups  of  items  which  nave 

fiarticular  characteristics  which  meet  se- 
ected  criteria  and  according  to  certain 
keys,  such  that  the  priority  or  ordering 
of  the  sort  relates  to  a  specific  property 
of  the  key,  e.g.,  sorting  by  countries, 
then  by  states,  then  by  counties,  then  by 
cities,  and  each  accoraing  to  population 
sizes  within  their  indivioual  groups, 
torts,  random-accost  —  Separate  pro¬ 
grams  are  furnished  by  manufacturers 
to  sort  data  stored  on  random-access 
disks  and  drums.  These  programs  strip 
off  the  memory-item  keys  of  data  stored 
on  a  random-access  storage  unit,  sort 
the  keys,  and  then  store  on  the  disk  or 
drum  a  table  containing  the  keys  and  the 
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addresses  of  the  corresponding  file 
items.  Items  may  be  brougnt  into  mem¬ 
ory  from  the  disk  or  drum  in  the  order 
of  the  sorted  keys  by  using  the  macroin¬ 
structions. 

sorts,  tap#  —  Generalized  programs  that 
adapt  themselves,  as  directed  by  pro¬ 
grammer-specified  parameters,  to  oper¬ 
ate  in  a  particular  configuration  and  to 
sort  data  in  a  particular  format.  Many  of 
these  programs  take  advantage  of  the 
polyphase-sorting  technique  oeveloped 
Dy  floneywell.  Tailored  for  use  in  small 
card-oriented  systems  is  a  sort  program 
that  requires  only  three  tape  units  and 
receives  its  specialization  parameters  by 
card.  This  program  sorts  fixed-length 
records  on  up  to  seven  keys,  and  pro¬ 
vides  facilities  for  self-coding. 

sort,  tag  —  A  tag  sort  extracts  only  the 
keys  from  each  record  and  sorts  them. 
Thus,  the  information  from  fixed  or 
variable  length  records  can  be  retained 
in  a  minimum  amount  of  memory  bv  the 
key-sort  method.  Some  types  of  tag 
sorts  have  an  exclusion  capability  per¬ 
mitting  selection  of  records  that  are  not 
to  participate  in  the  sort. 

•ort  utility  —  The  activity  or  function  per¬ 
formed  by  a  program,  often  a  utility 
package,  in  which  items  in  a  data  file  are 
arranged  or  rearranged  in  a  logical  or 
specifically  defined  sequence  as  desig¬ 
nated  by  a  key  word  or  held  in  each  item 
in  the  nle.  Hundreds  of  different  types 
of  sort  techniques  are  available  for 
highly  selective  operations  and  data  use 
applications. 

SOS  —  Abbreviation  for  Silicon  On  Sap- 
^  phire.  Refers  to  the  layers  of  material, 
and  indirectly  to  the  process  of  fabrica¬ 
tion,  of  devices  which  achieve  bipolar 
speeds  through  MOS  technology  by  in¬ 
sulating  the  circuit  components  from 
each  otner. 

sound  output,  progrommablo  —  Most  per¬ 
sonal  computers  with  sound  output 
have  a  single  bit  port  which  can  produce 
sound  only  with  the  constant  attention 
of  the  microprocessor.  This  means  that 
an  interactive  game  must  stop  process¬ 
ing  animation  while  it  is  outputting 
sound.  Some  firms  have  solved  tnis  with 
a  programmable  divider  which  will  con¬ 
stantly  output  a  tone  as  specified  ^  the 
contents  of  one  memory  location.  Thus, 
a  BASIC  program  can  easily  support  a 
real-time  animated  game  with  sound 
output  because  the  “overhead”  for 
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sound  generation  is  minimal.  The  pro¬ 
grammable  divider  sound  output  is  spe¬ 
cified  by  the  contents  of  the  one 
memory  location  and  can  be  turned  on 
and  off  via  another  register. 

source  address  —  In  computer  systems 
that  have  a  source-destination  architec¬ 
ture,  the  source  address  is  the  address 
of  the  device  or  memory  location  from 
which  data  is  being  transferred. 

source  oddress  Instruction  —  Same  as  ad¬ 
dress  instruction,  functional. 

source  code  —  The  original  mnemonic  or 
high-level  statement  versions  of  a  pro¬ 
gram.  The  starting  information  or 
“source”  from  which  the  final  “object” 
(machine  language  or  final  code)  is 
derived. 

source  computer  —  The  computer  that  is 
utilized  to  prepare  problems  as  input 
for  other  computer  operations. 

source  data  —  See  data,  source. 

source  dota  collection  —  Source  data  col¬ 
lection  involves  devices  such  as  optical 
character  readers  and  printers,  mag¬ 
netic  strip  encoders  and  readers,  em¬ 
bossed  badge  systems,  digitizers, 
point-of-sale  systems,  environmental 
monitors,  and  tae  readers  in  commer¬ 
cial,  scientific,  ana  military  applications. 
It  also  covers  key-to-tape,  ley-to-disk, 
key-to-diskette,  key-to-cassette,  etc.,  ex¬ 
cept  key-to-cards,  since  source  data  au¬ 
tomation  is  usually  concerned  with 
replacing  keypunch  functions  in  a  data- 
processing  system.  Source  data  collec¬ 
tion  usually  includes  three  distinctive 
elements:  an  encoding  device,  almost 
always  computer-controlled;  an  auto¬ 
matically  sensible  element  (such  as  a 
credit  card),  which  uniquely  identifies 
one  entry  in  the  data  base;  and  a  sensor, 
or  high-speed  conversion  device  for 
capturing  the  data  for  computer  entry. 

tourco  doto  ontry,  OCR  —  Source  data 
entry  by  means  of  optical  character  rec¬ 
ognition  (OCR),  in  which  human-reada¬ 
ble  documents  are  optically  scanned 
and  read  into  the  computer  directly, 
without  keying  or  rekeying.  In  mixed 
media  systems,  OCR  is  combined  with 
keyboard-to-storage  in  the  same  equip¬ 
ment.  An  advantage  is  that  misread  or 
unreadable  characters  rejected  by  the 
OCR  can  be  keyed  in  by  a  data-entry 
operator. 

sourco-dottlnation  Instruction  —  See  in¬ 
struction,  source-destination. 
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source  document  —  See  document,  source. 

source  editors  —  Programs  that  facilitate 
the  entry  and  modification  of  the  source 
code  into  a  computer  system  for  later 
translation,  on-line  storage,  off-line 
storage,  or  listing  on  a  printer  for  later 
reference.  Without  a  source  editor  the 
programmer  would  have  to  go  through 
a  tedious  process  of  building  his  pro¬ 
gram  on  a  unit  record  physical  medium 
fike  cards,  or  through  a  virtually  impos¬ 
sible  process  using  a  sequential  medium 
like  paper  tape.  Source  editors  are  best 
designed  when  they  take  into  considera¬ 
tion  the  characteristics  of  the  language 
being  entered  and  the  type  of  communi¬ 
cations  terminal  used. 

sourco  file  editor  —  A  line-oriented  editor 
that  operates  in  an  OS  environment. 
Editing  of  programs  can  be  done  se¬ 
quentially  by  their  assembler  produced 
source  statement  line  numbers.  The 
source  file  editor  produces  a  resultant 
updated  file  while  preserving  the  origi¬ 
nal  master  file. 

iourco  language  —  The  original  form  in 
which  a  program  is  prepared  prior  to 
processing  by  the  machine. 

source-language  debugging  —  Debugging 
information  is  requested  by  the  user 
and  displayed  by  tne  system  in  a  form 
consistent  with  the  source  program¬ 
ming  language. 

source  language  translation  —  The  trans¬ 
lation  of  a  program  to  a  target  program, 
for  example,  to  FORTRAN,  ALGOL, 
etc.,  to  machine  language,  the  instruc¬ 
tions  being  equivalent  in  the  source 
program  and  to  the  automatic  or  prob¬ 
lem-oriented  language  as  FORTRAN, 
the  translating  process  being  completed 
by  the  machine  under  the  control  of  a 
translator  program  or  compiler. 

sourco  machine  —  The  computer  on  which 
the  source  program  is  translated  into 
the  object  program. 

source  module  —  A  particular  organized 
set  of  statements  in  any  source  language 
recorded  in  machine-readable  form  and 
suitable  for  input  to  an  assembler  or 
compiler. 

source  operand  register  —  In  some  sys¬ 
tems,  a  register  that  contains  the  last 
source  operand  of  a  double  operand  in¬ 
struction.  The  high  byte  may  not  be  cor¬ 
rect  if  the  source  is  a  forbidden  mode. 

source  program  —  A  program  coded  in 
other  than  machine  language  that  must 
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source  recording 

be  translated  into  machine  language  be¬ 
fore  use. 

source  recording  —  See  recording,  source. 

source  routine  —  Same  as  program,  source. 

source  utility  —  The  source  utility  facili¬ 
tates  the  preparation  and  modification 
of  symbolic  assembly  language  source 
tapes.  Edit  is  an  interactive  program 
which  enables  the  user  to  perform  the 
following  functions,  often  by  way  of  the 
teletypewriter;  construct  a  symbolic 
source  tape;  insert,  delete,  replace,  and 
modify  statements  in  an  existing  source 
program,  and  obtain  a  new  source  tape 
which  incorporates  the  modifications; 
obtain  a  state-numbered  listing  of  the 
program  being  edited. 

spaca  —  1 .  A  site  intended  for  the  storage 
of  data,  e.g.,  a  site  on  a  printed  page  or 
a  location  in  a  storage  medium.  2.  A 
basic  unit  of  area,  usually  the  size  of  a 
single  character.  3.  One  or  more  space 
characters.  4.  To  advance  the  reading  or 
display  position  according  to  a  pre- 
scnbed  format,  e.g.,  to  advance  the 
printing  or  display  position  horizontally 
to  the  right  or  vertically  down. 

space  code  —  Similar  to  skip  code,  but  re¬ 
stricted  to  one  space  at  a  time. 

space,  dead — ^A  specific  range  of  values 
in  which  the  incoming  signal  can  be  al¬ 
tered  without  also  changing  the  outgo¬ 
ing  response.  (Synonymous  with  dead 
zone,  and  similar  to  neutral  zone.) 

space,  interblock  —  Same  as  gap,  inter¬ 
record. 

space,  interword  —  Same  as  gap,  inter¬ 
word. 

space  suppression  —  The  withholding  of 
ttie  movement  of  platen  and/or  paper 
for  a  line  of  printing. 

space,  switching  —  Same  as  gap,  inter¬ 
word. 

space-to-mark  transition  —  The  transi¬ 
tion,  or  switching,  from  a  spacing  im¬ 
pulse  to  a  marking  impulse. 

spoce,  word  —  The  actual  area  or  space 
occupied  by  a  word  in  serial  digital  de¬ 
vices  such  as  drums,  disks,  tapes,  and 
serial  lines. 

space,  working  —  A  portion  of  the  inter¬ 
nal  storage  reserved  for  the  data  upon 
which  operations  are  being  performed. 
(Synonymous  with  temporary  storage, 
and  contrasted  with  program  storage.) 

spacing  bias  —  Bias  distortion  which 


lengthens  the  spacing  impulse  by  delay¬ 
ing  the  space-to-maA  transition, 
spacing  chart,  printer  —  See  printer  spac¬ 
ing  chart. 

spacing-end  distortion  —  End  distortion 
which  lengthens  the  spacing  impulse  by 
advancing  the  mark-to-space  transition, 
spacing,  reference  line  character  —  See 
character-spacing  reference  line, 
speaker  dependent  —  Pertaining  to  a  class 
of  voice-operated  hardware  that  uses 
pattern  recognition  techniques  and  re¬ 
quires  the  operator  to  give  the  equip¬ 
ment  a  sample  of  speech  patterns  before 
words  can  oe  recognized, 
speaker  identification,  voice  systems  — 
An  area  of  application  wherein  a  previ¬ 
ously  spoken  utterance  is  processed  and 
analyzed  according  to  its  acoustic  com¬ 
ponents  for  the  purpose  of  isolating  one 
from  a  group  of  speakers,  not  unlike 
fingerprint  matching, 
speaker  independent  —  Pertaining  to  a 
class  of  voice-operated  equipment  re¬ 
quiring  no  prior  speech  sampling, 
speaker  verification,  voice  system  — 
An  area  of  application  wherein  the 
speaker’s  voice  pattern  is  matched  to 
previously  entered  patterns  in  storage 
to  verify  and  authorize  the  speaker. 
Typical  usage  is  for  facility  access  con¬ 
trols. 

special  character  —  A  character  other  than 
a  digit  or  letter,  e.g.,  — $  =  . 

special-instruction  repertoire  —  See  reper¬ 
tory,  instruction. 

specialixed  data  processing  —  See  data 
processing,  specialized, 
specialized  processing  —  See  data  process¬ 
ing,  specialized. 

special-purpose  computer  —  A  computer 
designed  to  solve  a  specific  class  or  nar¬ 
row  range  of  problems, 
special  sign  —  Same  as  character,  special, 
specific  address — ^An  address  that  indi¬ 
cates  the  exact  storage  location  where 
the  referenced  operand  is  to  be  found 
or  stored  in  the  actual  machine-code  ad- 
dress-numbering  system.  (Related  to 
absolute  code.) 

specific  addressed  location  —  See  ad¬ 
dressed  location,  specific, 
specific  addressing  —  See  addressing,  spe¬ 
cific. 

specification — 1.  For  programming,  a 
precise  definition  of  the  records  and 
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programs  needed  to  carry  out  a  particu¬ 
lar  processing  function.  2.  As  an  equip¬ 
ment  concept,  a  technical  or  engi¬ 
neering  description  of  the  hardware. 

tp«ciflccition,  program  —  The  precise  and 
ordered  definitions  of  logic,  and  scope 
of  processing  functions,  that  are  per¬ 
formed  by  a  particular  program  or  pro¬ 
gram  segments. 

tpociflcafion  itatomonts  —  See  statements, 
specification. 

specific  code  —  See  code,  absolute. 

specific  coding  —  Same  as  addressing,  spe¬ 
cific. 

specific  program  —  A  program  for  solving 
a  specific  problem  only. 

specific  routine  —  A  routine  to  solve  a  par¬ 
ticular  mathematical,  logical,  or  data- 
handling  problem  in  which  each  address 
refers  to  explicitly  stated  registers  and 
locations. 

specific  symbol  —  Same  as  character,  spe¬ 
cial. 

spectroradiometer,  computer-controlled 

—  With  a  computer-controlled  spec- 
troradiometer,  calibration  is  a  simple 
operation,  and  calibration  can  be  ac¬ 
complished  immediately  prior  to  mea¬ 
surement.  When  the  absolute  values  of 
the  calibrated  source  are  entered  into 
one  of  the  computer  memory  registers, 
the  spectroradiometer  can  quicluy  cali¬ 
brate  itself  by  dividing  its  response  at 
various  wavelengths  into  this  stored  ab¬ 
solute  value  of  the  calibrated  source  at 
that  wavelength.  A  correction  table  to 
be  applied  to  measurements  is  thereby 
generated  and  stored,  thus  making  pos¬ 
sible  accurate  absolute  power  measure¬ 
ments  of  unknown  sources  in  terms  of 
the  calibrated  source. 

tpaach  control,  variablo  —  Abbreviated 
VSC.  A  method  of  speeding  or  slowing 
the  playback  of  recorded  speech  with¬ 
out  altering  its  pitch  or  tone. 

tpooch  input  —  A  method  of  data  entry  in 
which  a  particular  utterance  is  recog¬ 
nized  within  the  terminal,  then  con¬ 
verted  to  a  code  such  as  ASCII,  and 
transmitted  to  the  host  computer.  The 
host  sees  it  as  data  keyed  in.  The 
method  is  usually  used  in  applications 
where  an  indiviaual's  hands  and  eyes 
are  busy,  such  as  in  quality  control,  ship¬ 
ping,  and  receiving. 

tpooch  procoitor,  digital  —  Some  types  of 
speech  processors  convert  audio  input 
from  telephones  to  2400-bit/s  digital 
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speech  for  transmission  simultaneously 
with  computer  data.  Linear  predictive 
coding  techniques  are  enhanced  by  mi¬ 
croprocessor  control. 

tpooch  tyntiptizor  —  A  device  that  pro¬ 
duces  speech  sounds  from  input  in  an¬ 
other  form.  One  type  of  hobbyist 
speech  synthesizer  is  a  hard-wired  ana¬ 
log  of  the  human  vocal  tract;  various 
portions  of  the  circuit  simulate  the  vocal 
cords,  the  lungs,  and  the  variable-fre¬ 
quency  resonant  acoustic  cavity  of  the 
mouth,  tongue,  lips,  and  teeth.  Informa¬ 
tion  necessary  to  produce  speech 
sounds  of  standard  American  English  is 
programmed  into  ROMs  that  reside  on 
the  synthesizer  board.  The  unit  accepts 
a  string  of  ASCII  characters  (each  char¬ 
acter  representing  a  particular  phonetic 
sound,  or  phoneme)  in  exactly  the  same 
fashion  as  a  printed  peripheral.  Because 
the  synthesizer  is  primarily  an  analog 
circuit  which  is  commanded  digitally, 
new  programming  information  is  re¬ 
quired  only  at  the  end  of  each  com¬ 
pleted  phoneme.  The  maximum  infor¬ 
mation  transfer  rate  is  about  50  bytes 
(phonemes)  per  second  (25  bytes  per 
second  typical).  The  output  audio  sig¬ 
nals  are  variable  in  pitch  and  speed,  so 
the  voice  can  be  adjusted  male  or  female 
and  can  speak  slowly  or  quickly  as 
desired. 

tpaad,  effacfiva  trantmistion  —  The  rate 
at  which  information  is  processed  by  a 
transmission  facility,  expressed  as  the 
average  rate  over  some  significant  time 
interval.  This  quantity  is  usually  ex¬ 
pressed  as  average  characters  per  unit 
of  time,  or  average  bits  per  unit  of  time. 

tpaad,  papar  tap*  —  The  rate,  in  charac¬ 
ters  per  second,  at  which  the  unit  reads 
or  punches  paper  tape. 

tpaad,  printar  —  The  rate  at  which  the 
unit  operates  when  actually  printing 
data,  ranging  from  the  slowest  to  the 
fastest  speed  of  the  unit. 

spaad,  tap«  —  The  rate  at  which  the  tape 
moves  past  the  recording  head  during  a 
data  transfer. 

ipeed,  tranimission  —  The  number  of  in¬ 
formation  elements  sent  per  unit  time, 
usually  expressed  as  bits,  characters, 
items,  word  groups,  or  records  per  sec¬ 
ond  or  per  minute. 

spelling  —  The  order  of  signs  as  they  ap¬ 
pear  within  printed  or  written  words. 

SPL  —  see  system  programming  language. 
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split  —  The  formation  of  two  ordered  files 
from  one  regular  file,  as  contrasted  with 
merged,  i.e.,  usually  unordered. 

split  catalog  —  A  library  catalog  in  which 
the  different  varieties  of  entry  are  filed 
separately,  e.g.,  subject  enti^,  author 
entry,  title  entry. 

split-scroon  crt  —  A  display  format  in 
which  different  sections  or  areas  of  each 
crt  are  dedicated  to  the  display  of  spe¬ 
cific  types  of  information. 

split-word  oporations  —  Either  addition  or 
subtraction  can  be  performed  on  whole 
words,  half  words,  or  third  words  simul¬ 
taneously,  but  there  is  never  any  in¬ 
teraction  between  the  partial  words. 
The  right  halves  of  two  operands^  for 
example,  are  added  and  the  sum  is 
stored  in  the  right  half  of  the  selected 
accumulator.  At  the  same  time,  the  left 
halves  of  the  same  two  operands  are 
added  and  the  result  is  stored  in  the  left 
half  of  the  same  accumulator.  Again, 
there  is  no  carry  interaction  between  the 
halves.  (The  same  holds  true  for  whole 
and  third  words.)  Thus,  split-word 
arithmetic  increases  computer  speed 
and  saves  storage  space  due  to  shorter 
operands. 

spool  —  The  mounting  for  a  magnetic, 
paper,  or  plastic  tape. 

spooled  print  —  A  process  in  which  print 
data,  which  can  clog  a  communication 
line  and  reduce  response  times,  can  be 
transmitted  during  times  of  low  com¬ 
munication  activity  and  spooled  onto  a 
disk  or  diskette.  Later,  this  information 
may  be  printed  locally  without  any  host 
intervention. 

spooling  —  A  technioue  by  which  output 
to  slow  devices  is  placed  into  queues  on 
mass  storage  devices  to  await  transmis¬ 
sion.  This  allows  more  efficient  use  of 
the  system,  since  programs  using  low- 
speea  devices  can  run  to  comjnetion 
quickly  and  make  room  for  others. 

sporadic  faults  —  See  faults,  sporadic. 

spot,  carbon  —  Carbon  paper  carbonized 
on  some  areas  only  so  tnat  certain  en¬ 
tries  will  not  be  reproduced  on  the  copy. 

spot,  Hying  —  A  small,  rapidly  moving 
spot  of  light,  usually  generated  by  a 
cathode-ray  tube  and  used  to  illuminate 
successive  spots  of  a  surface  containing 
dark  and  light  areas.  The  varying 
amount  of  light  reflected  is  detected  by 
a  phototube  and  used  to  produce  a  time 


succession  of  electronic  signals  that 
effectively  describe  the  surface, 
spot,  roHoctivo  —  An  evident  mark  which 
indicates  the  initial  beginning  or  end  of 
tape. 

sproad  —  The  time  interval,  at  either  side 
of  an  ideal  instant  of  modulation  or  res¬ 
titution  of  a  modulated  carrier  signal,  in 
which  occur  the  actual  significant  in¬ 
stants  of  the  modulation  or  restitution, 
sprocket  holes  —  Feed  holes  punched  in  a 
tape  to  control  the  movement  and  posi¬ 
tioning  of  the  tape. 

SPS  —  Abbreviation  for  Symbolic  Pro¬ 
gramming  Systems.  A  programming 
language  in  which  terms  may  represent 
quantities  and  locations, 
square  chip  carrier  —  A  type  of  chip  pack¬ 
aging  device  that  occupies  about  one- 
third  to  one-sixth  the  area  of  a  DIP.  The 
longest  trace  on  a  64-pin  DIP  is  over  six 
times  as  long  as  the  corresponding  trace 
on  a  64-lead  chip  carrier.  Thus,  chip 
carriers  have  reduced  longest-lead 
capacitance,  resistance,  and  inauctance. 
squaal  —  As  related  to  magnetic  tape, 
subaudible  tape  vibrations,  primarily  in 
the  longitudinal  mode,  caused  by  fric¬ 
tional  excitation  at  heads  and  guides, 
squaazeout  —  In  optical  character  recog¬ 
nition  (OCR),  the  displacement  of  ink 
from  the  center  to  the  edges  of  a  charac¬ 
ter  during  printing,  resulting  in  a  char¬ 
acter  with  “darker”  outlines  than  the 
center. 

stability  —  In  optical  character  recogni¬ 
tion  (OCR),  the  resistance  to  change  of 
color  of  the  image  when  exposed  to  ra¬ 
diant  energy. 

stability,  computational  —  That  particular 

degree  to  which  a  computational  pro¬ 
cess  becomes  or  remains  valid  and  reli¬ 
able  when  subjected  to  various 
conditions  which  tend  to  produce  errors 
or  malfunctions. 

stability  ,  light  —  The  ability  of  an  image  to 
hold  its  spectral  appearance  when  ex¬ 
posed  to  light  or  raciiant  energy  in  opti¬ 
cal  character  reading  equipment, 
stack  —  1 .  That  portion  of  a  computer 
memory  and/or  registers  used  to  hold 
information  temporarily.  2.  A  dynamic, 
sequential  data  list,  usually  contained  in 
system  memory,  having  special  provi¬ 
sions  for  program  access  from  one  end 
or  the  other.  Storage  and  retrieval  of 
data  from  the  stack  is  generally  auto¬ 
matically  performed  by  the  processor. 
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stock  orchitocturo  —  Many  microcomput¬ 
ers  have  a  stack  architecture  wherein 
any  portion  of  the  external  memory  can 
be  used  as  a  last-in,  first-out  stack  to 
store/retrieve  the  contents  of  the  ac¬ 
cumulator,  the  flags,  or  any  of  the  data 
registers.  Many  units  contain  a  16-bit 
stack  pointer  to  control  the  addressing 
of  this  external  stack.  One  of  the  major 
advantages  of  the  stack  is  that  multiple 
level  interrupts  can  easily  be  handled 
since  complete  system  status  can  easily 
be  saved  when  an  interrupt  occurs  and 
then  be  restored  after  the  interrupt.  An¬ 
other  major  advantage  is  that  almost  un¬ 
limited  subroutine  nesting  is  possible. 

ftdck,  dual  hordwora  —  Some  systems 
offer  dual  hardware  stacks  implemented 
by  the  extended  instructions.  They  are 
equivalent  to  la^e  systems  with  over¬ 
flow  and  underflow  protection  on  all 
stack  operations,  regardless  of  stack 
placement  in  memory. 

•tockad  graph  —  A  graph  with  two  or 
three  x  scales  and  the  same  number  of 
y  scales  plotted  in  such  a  way  that  there 
are  discrete  plotting  grids  placed  one 
above  the  other. 

stackad  multiprocatsor  —  A  multiproces¬ 
sor  system  is  a  collection  of  two  or  more 
independent  CPUs  tied  together  via 
some  kind  of  network  and  communica¬ 
tion  link.  A  tightly  coupled  (stacked) 
system  has  all  its  CPUs  on  a  common 
bus  sharing  common  memory  and  i/o 
facilities.  A  loosely  coupled  system  has 
the  CPUs  with  their  own  inaependent 
memory  and  i/o  facilities  communicat¬ 
ing  with  one  another  on  a  message  basis 
via  a  parallel  or  serial  bus  link.  The 
tightly  coupled  systems  are  on  a  parallel 
bus  and  interleave  access  to  the  memory 
and  i/o,  on  a  cycle-by-cycle  basis.  Sub¬ 
grouping  of  multiprocessor  systems 
also  includes  master/slave  and  mastef/- 
master  networks.  In  a  master/slave  net¬ 
work,  one  processor  (the  master) 
controls  the  communication  and  activity 
assignments  of  the  other  processors 
(slaves).  The  slaves  are  generally  not 
self-initiating.  In  a  master/master 
scheme,  each  processor  is  independent 
and  self-initiating.  An  arbitration  algo¬ 
rithm  and  specific  hardware  control  the 
communication  flow.  Each  processor 
has  a  preassigned  function. 

stack  facility,  microcomputar  —  The  stack 
facility  available  on  many  micros  is  lim¬ 
ited,  in  contrast  to  the  ones  on  standard 
minicomputers.  The  micro  stack  often 
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requires  the  explicit  handling  of  both 
the  stacking  data  and  the  stack  pointer 
register.  A  tew  micros  implement  a  stack 
in  a  separate  small  memory  space  within 
an  organization  that  effectively  has  an 
open  bottom.  Once  the  stack  is  filled, 
any  attempt  to  push  additional  data 
onto  the  stack  will  destroy  the  first  entry 
on  the  stack  without  any  warning  or 
hardware  protection.  In  this  organiza¬ 
tion,  the  size  of  the  stack  memory  abso¬ 
lutely  limits  the  depth  of  the  stack.  This 
stack  limitation  may  restrict  subroutine 
call  nesting  or  the  permitted  level  of 
context  switching  that  the  computer  can 
handle,  since  these  actions  normally  re¬ 
quire  entries  on  the  stack. 

stack,  last  in,  first  out  —  A  stack  as  used  in 
some  systems  is  an  area  or  memory  set 
aside  by  the  programmer  for  temporary 
storage  or  subroutine/interrupt  service 
linkage.  The  instructions  which  facili¬ 
tate  stack  handling  are  useful  features 
found  only  on  a  few  low-cost  systems. 
They  allow  a  program  to  dynamically 
establish,  modify,  or  delete  a  stack  and 
items  on  it.  Some  systems  use  the  last- 
in,  first-out  concept;  i.e.,  various  items 
may  be  added  to  a  stack  in  sequential 
oraer  and  retrieved  or  deleted  from  it  in 
reverse  order.  Thus,  this  type  of  stack 
starts  at  the  highest  location  reserved 
for  it  and  expands  linearly  downward  to 
the  lowest  address  as  items  are  added  to 
the  stack. 

stack  manipulation  —  In  some  systems,  in¬ 
struction  addressing  mode  combina¬ 
tions  facilitate  temporary  data  storage 
structures.  This  can  be  used  for  conve¬ 
nient  handling  of  data  that  must  be  ac¬ 
cessed  frequently  and  is  known  as  stack 
manipulation.  The  register  used  to  keep 
track  of  stack  manipulation  is  generally 
known  as  the  stack  pointer.  In  tnese  sys¬ 
tems,  any  register  can  be  used  as  a  stack 
pointer  under  program  control;  how¬ 
ever,  certain  instructions  associated 
with  subroutine  linkage  and  interrupt 
service  automatically  use  specific  regis¬ 
ters  as  a  “hz.'dware  stack  pointer.” 

stack  pointar  —  A  special  register  that  en¬ 
ables  a  CPU  to  process  “stacks”  (“piles” 
or  “nests”)  of  data  using  a  first-in,  last- 
out  (push-pop)  or  similar  method.  The 
stack  pointer  register  “points”  to  (con¬ 
tains  the  address  of)  the  current  “top” 
or  entry  point  of  a  stack  of  information. 

stack  pointar  oparation  ^  Stack  pointers 
are  coordinated  with  the  storing  and  re¬ 
trieval  of  information  in  the  stack.  The 
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stack  pointer  is  decremented  by  one  im¬ 
mediately  following  the  storage  in  the 
stack  of  each  byte  of  information.  Con¬ 
versely,  the  stack  pointer  is  incremented 
by  one  immediately  before  retriev¬ 
ing  each  byte  of  information  from  the 
stack.  The  stack  pointer  may  be  manipu¬ 
lated  for  transferring  its  contents  to 
the  index  register  or  vice  versa.  The  ad¬ 
dress  of  a  location  is  at  the  top  of  the 
stack. 

stuck,  push-down  —  A  push-down  stack  is 
essentially  a  last  in,  first  out  (LIFO) 
buffer.  As  data  are  added,  the  stack 
moves  down,  with  the  last  item  added 
taking  the  top  position.  Stack  height 
varies  with  the  number  of  stored  items, 
increasing  or  decreasing  with  the  enter¬ 
ing  or  retrieving  of  data.  The  words 
“push”  (move  down)  and  “pop”  (re¬ 
trieve  the  most  recently  stored  item) 
are  used  to  describe  its  operation.  In 
actual  practice,  a  harciware-imple- 
mented  push-down  stack  is  a  collection 
of  registers  with  a  counter  which  serves 
as  a  “pointer”  to  indicate  the  most  re¬ 
cently  loaded  register.  Registers  are  un¬ 
loaded  in  the  reverse  of  the  sequence  in 
which  they  were  loaded.  The  principal 
benefit  of  the  push-down  stack  is  an  aid 
to  compiling.  By  reducing  the  use  of 
registers  necessary  for  temporary  stor¬ 
age,  stack  architecture  can  greatly  de¬ 
crease  the  number  of  steps  required  in 
a  program,  thereby  reducing  costs. 

stack,  storaga  —  See  storage  stack. 

staging  —  The  moving  of  data  from  an 
off-line  or  low-priority  device  back  to  an 
on-line  or  higner-priority  device,  usu¬ 
ally  on  demand  of  the  system  or  on  re¬ 
quest  of  the  user. 

stand-alena  —  Pertaining  to  a  device  that 
requires  no  other  piece  of  equipment 
along  with  it  to  complete  its  own  opera¬ 
tion.  It  can  operate  independently. 

stand-alona  intaractiva  tarminal  —  Typi¬ 
cally,  a  terminal  built  around  a  flexible 
processor  programmed  to  take  over 
some  of  the  processing  handled  by  the 
host  computer. 

stand-alona  systom  —  Usually,  a  mi¬ 
crocomputer  software  development  sys¬ 
tem  that  runs  on  a  microcomputer  with¬ 
out  connection  to  another  computer  or 
a  time-sharing  system.  This  system  then 
includes  an  assembler,  editor,  and 
debugging  aids.  It  may  include  some  of 
the  features  of  a  prototyping  kit.  Other 
stand-alones  refer  to  terminals  that  con- 


standardization,  intornational  .  .  . 

tain  a  microcomputer  to  make  the  ter¬ 
minal  in  effect  a  full  microcomputer 
with  an  add-on  display  capability, 
stand-olono  torminol  compononts  — 

Generally  these  include:  interactive 
CPU,  display,  keyboard,  memory,  prin¬ 
ter,  mass  storage,  and  interface  ports, 
stand-olono  torminol,  touch-scroon  — 

A  special  type  of  stand-alone  terminal  in 
which  the  user  can  initiate  data  transfer 
or  other  functions  by  touching  the  crt 
screen. 

standard  —  The  accepted,  approved,  or 
established  criteria  or  requirements  for 
controlling  the  technical  performance 
and  practices  of  programmers  and  oth¬ 
ers  responsible  for  system  organization 
and  integration.  Standards  must  neces¬ 
sarily  be  precisely  developed  and  writ¬ 
ten,  thoughtfully  reviewed,  and  widely 
distributed  in  order  to  be  of  maximum 
effectiveness  and  acceptability, 
standard  graph  —  A  graph  plotted  with 
one  X  scale  and  one  or  two  associated  y 
scales  forming  a  single  plotting  grid, 
standard  intorfaco  —  That  specific  form  of 
interface  (matching)  previously  de¬ 
signed  or  agreed  upon  so  that  two  or 
several  units,  systems,  programs,  etc., 
may  be  easily  joined  or  associated, 
standard  intorrupts  —  Various  events  can 
lead  to  a  program  interrupt.  Each  inter¬ 
rupt  is  to  a  unique  fixed-memory  ad¬ 
dress  that  is  associated  with  the  event 
that  caused  it.  Addresses  are  reserved 
for  these  interrupts.  Each  external  de¬ 
vice  has  an  interrupt  address.  An  exter¬ 
nal  device  may  have  more  than  one  in¬ 
terrupt  event,  and  each  event  may  have 
its  own  interrupt  address.  Interrupts 
may  occur  only  at  the  end  of  program 
instructions. 

standardization  —  The  establishment  of 
specific  procedural  methods  for  the 
processing  of  data. 

standardization,  intornotionol  data  commu¬ 
nication  —  ISO/TC97/SC-6:  Interna¬ 
tionally,  there  are  a  number  of  organiza¬ 
tions  involved  either  directly  or 
indirectly  with  the  development  of  data 
communication  standards.  Foremost 
among  these  is  the  International  Orga¬ 
nization  for  Standardization  (ISO), 
Technical  Committee  (TC)  97,  Sub¬ 
committee  (SC)  6,  concerned  with  digi¬ 
tal  data  transmission.  Membership  in 
this  subcommittee,  as  in  all  ISO  activi¬ 
ties,  is  provided  by  the  national  stan¬ 
dards  organizations  of  the  participating 
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countries.  The  US  member  is  ANSI 
X3S3.  The  scope  and  program  of  work 
of  this  group  include  tne  continual  sur¬ 
veillance  of  the  telecommunication  en¬ 
vironment  as  it  affects  the  development 
of  data  communication  standards  and 
the  ability  to  build,  install,  operate,  and 
maintain  data-processing  systems  using 
telecommunications . 

standardization,  pulso  —  Same  as  pulse  re¬ 
generation. 

standardization,  signal  —  See  pulse  regen¬ 
eration. 

standordizo — 1.  To  cause  conformity 
with  established  standards.  2.  To  estab¬ 
lish  standards.  3.  To  change  a  floating¬ 
point  result  so  that  the  exponent  and 
mantissa  lie  in  a  range  that  can  vary  ac¬ 
cording  to  the  computer’s  design  (man¬ 
tissas  represented  by  numbers  between 
1  and  9.99,  e.g.,  6.28  X  10^®,  or  num¬ 
bers  between  0  and  .999,  e.g.,  .628  X 
1019). 

standard  momory  locations  —  See  memory 
locations,  standard. 

standard  procoduros,  program  —  Sug¬ 
gested  programming  methods  set  by 
the  manufacturer. 

standard  program  —  See  program,  stan¬ 
dard. 

standards,  EIA,  CCITT  —  These  are  two  al¬ 
most  identical  and  widely  followed  stan¬ 
dards  defining  the  electrical  and  some 
of  the  mechanical  properties  of  the  in¬ 
terface  between  modems  and  data  sets 
and  data  processing  (“data  terminal 
equipment^’)  stations.  These  standards 
are  the  Electronic  Industries  Associa¬ 
tion  Standard  RS-232C  (commonly  re¬ 
ferred  to  as  “the  EIA  spec”  or 
“RS-232”),  and  the  International  Tele¬ 
phone  and  Telegraph  Consultative 
Committee  Recommendation  V.24 
(“CCITT  V.24”). 

standards,  systoms  —  System  standards 
are  either  of  the  following:  (1)  the  mini¬ 
mum  required  electrical  performance 
charactenstics  of  communication  cir¬ 
cuits  that  are  based  on  the  measured 
performance  of  existing  developed  cir¬ 
cuits  under  the  same  operating  condi¬ 
tions  for  which  the  new  circuits  were 
designed,  (2)  the  specified  characteris¬ 
tics  necessary  in  order  to  permit  in¬ 
teroperation  of  the  system.  (For 
example,  the  values  for  center  frequen¬ 
cies  for  telegraph  channels,  test  tone, 
etc.) 
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standard  subroutine  —  A  subroutine  that 
is  applicable  to  a  class  of  problems. 

standard,  system  —  See  system  standard. 

standard,  working  —  A  specified  combina¬ 
tion  of  a  transmitting  and  receiving  sys¬ 
tem,  or  subscriber’s  lines  and  feeding 
circuits  (or  equivalent  systems),  con¬ 
nected  by  means  of  a  distortionless  vari¬ 
able  attenuator,  and  employed  under 
specified  conditions  to  determine  by 
comparison  the  transmission  quality  of 
other  telephone  systems  or  parts  of  sys¬ 
tems. 

stondby  —  1 .  A  condition  of  some  equip¬ 
ment  that  will  permit  complete  resump¬ 
tion  of  stable  operation  within  a  short 
period  of  time.  2.  A  duplicate  set  of 
equipment  to  be  used  if  the  primary  unit 
becomes  unusable  because  of  malfunc¬ 
tion. 

standby  application  —  An  application  in 
which  two  or  more  computers  are  tied 
together  as  part  of  a  single  overall  sys¬ 
tem  and  which,  as  in  the  case  of  an  in¬ 
quiry  application,  stand  ready  for 
immediate  activation  and  appropriate 
action. 

standby  block  —  1 .  Locations  always  set 
aside  in  storage  for  communication  with 
buffers  in  order  to  make  more  efficient 
use  of  such  buffers.  2.  An  extra  or  re¬ 
serve  block  of  information  stored  in  the 
internal  computer  memory  so  that  the 
central  computer  need  not  wait  for  an 
input  device  to  feed  in,  or  an  output 
device  to  take  out,  information. 

standby,  cold  —  A  backup  system  that  has 
to  be  turned  on  manually. 

standby  computer  —  The  computer  that  is 
used  in  a  dual  or  duplex  system  and  is 
waiting  to  take  over  the  real-time  proc¬ 
essing  burden  whenever  the  need 
arises. 

standby  equipment  —  Automatic  data- 
processing  equipment  that  is  not  in  use 
and  that  is  available  in  emergencies, 
such  as  machine  breakdowns  or  cases  of 
overload. 

standby,  hot  —  A  backup  system  that  is  au¬ 
tomatically  switched  into  operation 
when  a  malfunction  of  the  active  system 
is  detected. 

standby  register  —  A  register  in  which  ac¬ 
cepted  or  verified  information  can  be 
stored  so  as  to  be  available  for  a  rerun 
in  case  the  processing  of  the  informa¬ 
tion  is  spoiled  by  a  mistake  in  the  pro- 
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gram,  or  by  a  malfunction  in  the  com¬ 
puter. 

standby  tima  —  1 .  The  elapsed  time  be¬ 
tween  inquires  when  the  equipment  is 
operating  on  an  inquiry  application.  2. 
Tne  time  during  whicn  two  or  more 
computers  are  tied  together  and  availa¬ 
ble  to  answer  inquiries  or  process  inter¬ 
mittent  actions  on  stored  data. 

standby  tima  unattachod  —  Same  as 
standby  unattended  time. 

standby  unattandad  tima  —  The  time  in 
which  the  machine  is  in  an  unknown 
condition  and  not  in  use  working  on 
problems.  This  includes  time  in  \^ich 
the  machine  is  known  to  be  defective 
and  work  is  not  being  done  to  restore  it 
to  operating  condition.  It  also  includes 
breakdowns  that  render  it  unavailable 
due  to  outside  conditions  such  as  power 
shortages. 

standby,  warm  —  A  backup  system  in 
which  there  may  be  a  delay  of  seconds 
before  it  can  be  switched  into  operation 
after  the  active  system  malfunctions. 

standing-on-ninas  carry  —  A  carry  out  of  a 
digit  position  generated  by  a  carry  into 
the  digit  position;  the  normal  adding 
circuit  is  by-passed. 

star  natwork  —  Type  of  system  in  which 
all  users  communicate  with  a  central 
point  that  has  supervisory  control  over 
the  system.  Users  communicate  with 
each  other  only  by  oermission  of  this 
central  processor,  uata  movement  is 
outward  from  or  inward  toward  the 
host.  If  communication  becomes  neces¬ 
sary  between  the  remote  processors  or 
terminals,  the  host  acts  as  a  central  mes¬ 
sage  switcher  to  pass  data  between 
them.  This  configuration  makes  the  net¬ 
work  simple  to  control. 

star  program  —  See  program,  star. 

start  bit  —  That  specific  bit  that  indicates 
the  beginning  of  asychronous  serial 
transmission. 

start  button  —  Same  as  button,  initiate. 

start  datos,  PERT  —  See  PERT,  start  dates. 

start  olomont  —  A  specific  first  element  of 
a  character  in  some  serial  transmissions. 
It  is  used  to  permit  synchronization. 

starting-dialing  signal  —  In  semiautomatic 
or  automatic  working,  a  signal  transmit¬ 
ted  from  the  incoming  end  of  a  circuit, 
following  the  receipt  of  a  seizing  signal, 
to  indicate  that  tne  necessary  circuit 
conditions  have  been  established  for  re¬ 


ceiving  the  numerical  routine  informa¬ 
tion. 

start  koy  —  The  push  button  on  the  con¬ 
trol  panel  whicn  initiates  or  resumes  the 
operations  of  the  equipment  after  an  au¬ 
tomatic  or  programmed  stop. 

start  signal  —  See  start-stop  system. 

start-stop  —  Pertaining  to  a  system  in 
which  each  code  combination  is 
preceded  by  a  start  signal  which  serves 
to  prepare  the  receiving  mechanism  for 
the  reception  and  registration  of  a  char¬ 
acter,  and  is  followed  by  a  stop  signal 
which  serves  to  bring  the  receiving 
mechanism  to  rest  in  preparation  for  the 
reception  of  the  next  character.  The 
start  and  stop  signals  are  referred  to  as 
“machine  information’’  or  synchroniz¬ 
ing  bits.  Also  see  asynchronous. 

start-stop  systam  —  A  system  in  which 
each  group  of  code  elements  corre¬ 
sponding  to  an  alphabetical  signal  is 
preceded  by  a  start  signal  which  serves 
to  prepare  the  receiving  mechanism  for 
the  reception  and  registration  of  a  char¬ 
acter,  and  is  followed  by  a  stop  signal 
which  serves  to  bring  the  receiving 
mechanism  to  rest  in  preparation  for  the 
reception  of  the  next  character. 

start-stop  systam,  stappad  —  A  start-stop 
system  in  which  the  start  signals  occur  at 
regular  intervals. 

start-stop  transmission  —  Asynchronous 
transmission  in  which  each  group  of 
code  elements  corresponding  to  a  char¬ 
acter  signal  is  preceded  by  a  start  signal 
which  serves  to  prepare  the  receiving 
mechanism  for  the  reception  and  regis¬ 
tration  of  a  character,  and  is  followed  by 
a  stop  signal  which  serves  to  bring  the 
receiving  mechanism  to  rest  in  prepara¬ 
tion  for  the  reception  of  the  next  charac¬ 
ter. 

start  tima  —  The  time  between  the  inter¬ 
pretation  of  the  tape  instructions  to 
read  or  write  and  the  transfer  of  infor¬ 
mation  to  or  from  the  tape  into  storage, 
or  from  storage  into  tape.  (Synonymous 
with  acceleration  time.) 

stafa  —  A  computing  term  relating  to  the 
condition  of  all  the  units  or  elements  of 
the  system,  i.e.,  the  storage  data,  digits 
in  registers,  settings  on  switches,  etc., 
including  the  question,  what  is  their 
state? 

stata  coda  —  A  coded  indication  of  the 
state  of  the  CPU,  such  as  responding  to 
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an  interrupt,  servicing  a  DMA  request, 
executing  an  i/o  instruction,  etc. 

stotu,  input  —  See  input  state. 

statement  —  1 .  In  computer  program¬ 
ming,  a  meaningful  expression  or  a  gen¬ 
eralized  instruction  in  a  source 
language.  2.  An  instruction  (macro)  to 
the  computer  to  perform  some  se¬ 
quence  of  operations. 

stotement,  arithmetic  —  A  type  of  FOR¬ 
TRAN  statement  that  specifies  a  numer¬ 
ical  computation. 

statement,  declarative  —  Instructions  in 
symbolic  coding,  or  systems  used  to 
define  and  designate  areas,  constants, 
and  symbols. 

statement,  job  control  —  See  job  control 
statement. 

statement  number  —  A  number  that  is  as¬ 
sociated  with  a  single  macrostatement 
so  that  reference  may  be  made  to  that 
statement  in  terms  of  its  number. 

statement,  parameter  —  A  parameter 

statement  assigns  specified  integer  val¬ 
ues  to  specified  variables  at  compile 
time,  e.g.,  parameter  1  =  2  causes  the 
integer  2  to  replace  I  whenever  it  occurs 
in  the  source  program. 

statomont  rang#,  DO  —  All  FORTRAN 
statements  included  in  the  repetitive  ex¬ 
ecution  of  a  DO  loop  operation. 

statomonts,  control  —  See  control  state¬ 
ments. 

stotomonts,  doto-formatting  —  Statements 
that  instruct  the  assembly  program  to 
set  up  certain  constants  and  to  desig¬ 
nate  reserved  memory  areas  and  also  to 
unctuate  the  memory  to  indicate  field 
oundaries. 

stotomonts,  imporativo  —  Action  state¬ 
ments  of  a  symbolic  program  that  are 
converted  into  actual  machine-language 
instructions. 

statomonts,  progrom  (communications) 

—  A  user’s  program  is  made  up  of  pro¬ 
gram  statements.  When  entered  from  a 
terminal,  these  statements  are  always 
retained  in  storage  as  part  of  the  active 
program.  If  the  user  has  an  executable 
rogram  statement  within  the  program, 
e  should  assign  a  statement  number  to 
the  statement  referred  to.  Numbers  1 
through  999  may  be  used  as  statement 
numbers,  with  no  two  statements  having 
the  same  number.  The  statements  ac¬ 
ceptable  to  the  remote-computing  sys¬ 
tem  are  described  in  tables  which  give 
each  statement  in  general  form,  its  pur- 
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pose,  and  one  or  more  examples  of  its 
use. 

statomonts,  spocilication  —  These  are 
nonexecutable  FORTRAN  compiler  in¬ 
formation  required  to  define  variables, 
allocate  storage,  and  define  subpro¬ 
grams  to  be  used.  The  statements  are 
type  statements:  REAL,  INTEGER,  EX¬ 
TERNAL,  DIMENSION,  COMMON, 
ECiUIVALENCE,  DATA,  and  DEFINE 
FILE  statements. 

statomonts,  typo  —  Statements  in  FOR¬ 
TRAN  used  to  overide  the  normal  mode 
of  assigning  variable  names  and  to  re¬ 
serving  arrays. 

stato,  output  —  The  determination  of  the 
condition  of  a  specified  set  of  output 
channels,  i.e.,  positive  or  negative,  one 
or  zero,  etc. 

stato  tablo  —  Sometimes  called  state  tran¬ 
sition  table.  A  list  of  the  outputs  of  a 
logic  circuit  based  on  the  inputs  and 
revious  outputs.  This  type  of  circuit 
as  memory  and  cannot  be  described  by 
a  simple  truth  table. 

static  —  Nonmovable  or  unchanging. 

static  chock  —  See  check,  static. 

static  dump  —  A  dump  that  is  performed 
at  a  particular  point  in  time  with  respect 
to  a  machine  run,  frequently  at  the  end 
of  a  run. 

static  orror  —  An  error  that  is  independent 
of  the  time  variable,  as  contrasted  with 
a  dynamic  error. 

static  handling  —  Handling  done  com¬ 
pletely  by  the  compiler  program. 

staticizo  —  1 .  To  convert  serial  or  time- 
dependent  parallel  data  into  static  time 
form.  2.  Occasionally,  to  retrieve  an  in¬ 
struction  and  its  operands  from  storage 
prior  to  its  execution. 

staticizar  —  A  storage  device  for  convert¬ 
ing  time-sequential  information  into 
static  time  parallel  information. 

static  mamary  —  That  type  of  MOS  mem¬ 
ory  that  uses  flip-flops  as  storage  ele¬ 
ments.  It  does  not  need  to  be  relreshed 
and  does  not  require  a  clock.  It  does  not 
lose  its  contents  as  long  as  power  is  ap¬ 
plied. 

static  memory  olomonts  —  Semiconductor 
memory  devices  that  retain  data  stored 
in  them  indefinitely  without  further  at¬ 
tention  or  refreshing  as  long  as  power  is 
supplied. 

static  MOS  circuits  —  MOS  memories  arc 
produced  with  cither  static  or  dynamic 
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circuits.  Static  memory  cells  are  cross- 
coupled  bistable  circuits  wherein  infor¬ 
mation  is  stored  by  one  of  the  two  stable 
states.  Most  static  MOS  memory  cells 
use  six  transistors  for  each  cell  or  bit 
location. 

static  printout  —  See  printout,  static. 

stotic  storoge  —  See  storage,  static. 

static  subroutino  —  A  subroutine  that  in¬ 
volves  no  parameters  other  than  the  ad¬ 
dresses  of  the  operands. 

station  —  LA  device  containing  a  tape 
drive,  together  with  reading  and  writing 
heads  and  associated  controls.  (Synony¬ 
mous  with  tape  station.)  2.  An  indepen¬ 
dently  controllable  configuration  of 
data  terminal  equipment  from  or  to 
which  messages  are  transmitted  on  a 
data  link.  It  includes  those  elements  that 
serve  as  sources  or  sinks  for  the  mes¬ 
sages,  as  well  as  those  elements  that 
control  the  message  flow  on  the  link,  by 
means  of  data  communication  control 
procedures.  See  also  terminal  installa¬ 
tion. 

station,  callod  —  In  communications 

switching,  a  called  station  is  the  one 
which  receives  the  request  from  a  call¬ 
ing  station. 

station,  calling  —  In  communications 

switching,  the  calling  station  directs  the 
operations  of  selecting,  polling,  etc. 

station,  control  —  The  station  on  a  net¬ 
work  which  supervises  the  network  con¬ 
trol  procedures  such  as  polling,  select¬ 
ing,  and  recovery.  It  is  afco  responsible 
for  establishing  order  on  the  line  in  the 
event  that  contention  or  any  other  ab¬ 
normal  situation  arises  between  any  sta¬ 
tions  on  the  network.  Compare  tribu¬ 
tary  station. 

station  orror  dotoction  —  The  process  by 
which  a  slave  station  determines 
whether  a  message  it  receives  is  an  accu¬ 
rate  copy  of  what  the  master  station 
transmitted.  The  process  usually  in¬ 
volves  some  sort  of  comparison  or  par¬ 
ity  check. 

station,  inquiry  —  See  inquiry  station. 

station,  magnotlc  topo  —  See  magnetic 
tape  unit. 

station,  mostor  —  In  a  switching  network, 
a  station  which  sends  data  to  a  slave  sta¬ 
tion. 

station,  multipoint  —  See  tributary  station. 

station,  not-control  —  A  station  on  a  net¬ 
work  which  coordinates  the  use  of  the 


network  (or  circuit)  by  ail  of  the  stations 
on  the  net. 

station,  point-to-point  —  A  station  that  can 
be  called  by  the  central  station,  or  can 
call  the  central  station  if  it  has  a  message 
to  send. 

station,  romoto  —  Usually  input/output 
devices  which  are  not  at  the  immediate 
site  of  the  computer  and  which  permit 
additional  input  queries  for  data  or  in¬ 
formation. 

station,  ropoator  —  An  intermediate  sta¬ 
tion  arranged  to  receive  a  signal  from  an 
adjacent  station  and  amplify  and  re¬ 
transmit  it  to  another  adjacent  station. 

station,  socondary  —  A  station  that  has 
been  selected  to  receive  a  transmission 
from  the  primary  station.  The  assign¬ 
ment  of  secondary  status  is  temporary, 
under  control  of  the  primary  station, 
and  continues  for  the  duration  of  a 
transmission. 

station,  slavo  —  A  station  that  receives 
data  from  a  master  communications  sta¬ 
tion  which  it  either  monitors  or  with 
which  it  complies,  or  in  some  cases,  re¬ 
peats  to  other  stations,  but  whose  out¬ 
put  is  not  part  of  the  original  output. 

station,  subscribor  —  The  service  provided 
by  the  common  carrier  to  connect  a  cus¬ 
tomer’s  location  to  a  central  office.  This 
always  includes  the  circuit  and  some  cir¬ 
cuit-termination  equipment,  but  may 
also  include  input/output  equipment. 
Sometimes  referred  to  as  “local  loop.” 

station,  top#  unit  —  See  magnetic  tape 
unit. 

station,  tributary  —  A  station,  other  than 
the  control  station,  on  a  centralized 
multipoint  data  communications  sys¬ 
tem,  which  can  communicate  only  with 
the  control  station  when  polled  or  se¬ 
lected  by  the  control  station. 

station,  way  —  A  telegraph  term  for  one 
of  the  stations  on  a  multipoint  circuit. 

statistical  analysis  —  One  of  the  four  main 
techniques  of  operations  research.  Data 
gathering,  arranging,  sorting,  sequenc¬ 
ing,  and  evaluating  are  all  common  sta¬ 
tistical  analyses.  Statistical  analysis  com¬ 
bines  matnematical  technioues  and 
computer  technology  to  handle  a  wide 
range  of  business  and  scientific  prob¬ 
lems  wherever  large  amounts  of  infor¬ 
mation  or  data  must  be  evaluated  and 
analyzed. 

statistical  data  recordar  —  Under  disc  op¬ 
erating  system  (DOS),  a  feature  that  rec- 
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ords  the  cumulative  error  status  of  an 
i/o  device  on  the  system  recorder  file. 
Abbreviated  SDR. 

statistical  arrar  —  Inaccuracy  arising  in 
measurements  of  average  count  rate  for 
random  events,  as  a  result  of  statistical 
fluctuations  in  the  rate. 

statistical  univarsa  —  A  statistical  universe 
(or  statistical  population)  is  a  complete 
group  of  things  or  phenomena  which 
are  similar  in  certain  stated  respects. 
For  example,  the  heights  of  white  na¬ 
tive-born  males  between  the  ages  of  2 1 
and  65  constitute  a  universe  of  heights 
similar  in  that  they  all  belong  to  a  stated 
class  of  individuals  (i.e.,  white,  native- 
born  males). 

status  —  The  current  condition  of  a  de¬ 
vice.  This  usually  indicates  the  flag  flip- 
flops  or  special  registers. 

status  bits,  micrapregram  —  Parameteriza¬ 
tion  is  a  technique  of  recording  parame¬ 
ters  which  characterize  a  system  in 
storage  elements  such  as  status  bits.  Sta¬ 
tus  bits  are  frequently  used  in  informa¬ 
tion  processing  systems  to  store 
information  about  the  conditions  of  the 
device.  Frequently,  program  words  can 
be  saved  if  it  is  possible  to  set  certain 
bits  based  on  a  condition  of  the  network 
and  then  test  these  bits  at  subsequent 
instruction  times.  Microprograms  can 
frequently  be  shortened  by  the  use  of 
status  bits.  Branches  in  the  micropro¬ 
gram  frequently  can  be  made  a  number 
of  instruction  cycles  after  the  status  bits 
are  set.  This  eliminates  premature 
branching  and  the  unnecessary  duplica¬ 
tion  of  microinstructions. 

status  flag  latch  —  For  functional  control, 
in  some  systems,  the  status  flags  are 
generally  latched.  The  latching  arrange¬ 
ment  can  be  anything  from  a  simple  flip- 
flop  to  an  MSI  device  such  as  a  4-bit  or 
8-bit  latch. 

status,  program  (doublo-word)  —  See  dou¬ 
ble  word,  program  status. 

status  rogistor  —  A  register  that  is  de¬ 
signed  to  hold  status  information  inside 
a  functional  unit  such  as  an  MPU,  DMA, 
and  so  on.  A  typical  MPU  has  a  status 
register  that  provides  carry,  overflow, 
sign,  and  zero  interrupt.  It  could  also 
include  parity,  enable,  interrupt,  and 
others. 

status-rogistor  copy,  singlo-chip  systoms 

—  In  some  systems,  the  contents  of  the 
status  register  can  be  copied  into  the 
accumulator  to  enable  status  modifica¬ 
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tion  or  conditional-branch  testing. 
When  the  status  register  is  copied  into 
the  accumulator,  the  contents  of  the  sta¬ 
tus  register  are  not  altered,  but  the  orig¬ 
inal  contents  of  the  accumulator  are 
lost. 

ftotus  scon  —  A  command  or  key  that  au¬ 
tomatically  causes  scans  of  all  modems, 
on  a  selected  line,  and  displays  the  sta¬ 
tus  of  modem/terminal  power,  key  EIA 
interface  signals,  and  test  or  back-up 
modes. 

status  tabla,  subroutina  —  See  table,  sub¬ 
routine. 

status  word  —  Information  necessary  to 
resume  processing  following  the  Han¬ 
dling  of  an  interruption  of  operations, 
status  word  CANCL  —  A  status  word  that 
indicates  that  the  remote  computing 
system  has  deleted  some  information, 
status  word  (communications)  —  The  sta¬ 
tus  word  is  sent  to  the  central  processor 
in  the  same  manner  as  the  input  data 
word,  except  that  an  external  interrupt 
signal  is  generated  after  the  channel 
synchronizer  has  placed  the  word  on  the 
input  data  lines.  In  this  way,  the  central 
processor  can  distinguish  status  words 
from  input  data  words, 
stotus  word,  dovico  —  Abbreviated  DSW. 
A  computer  word  containing  bits  whose 
condition  indicates  the  status  of  devices, 
status  word  ERROR  —  A  status  word  that 
indicates  that  the  remote  computing 
system  has  detected  an  error, 
status  word,  programs  —  Abbreviated 
PSW.  In  most  systems,  the  PSW  is 
stored  at  a  fixed  location,  the  address  of 
which  depends  on  the  type  of  interrup¬ 
tion.  The  system  then  automatically  fet¬ 
ches  a  new  PSW  from  a  different  fixed 
location,  the  address  of  which  is  also 
dependent  on  the  type  of  interruption. 
Each  class  of  interruption  has  two  fixed 
locations  in  main  storage,  one  to  receive 
the  old  PSW  when  the  interruption  oc¬ 
curs  and  the  other  to  supply  the  new 
PSW  that  governs  the  servicing  of  that 
class  of  interruption.  After  the  interrup¬ 
tion  has  been  serviced,  a  single  instruc¬ 
tion  uses  the  stored  PSW  to  reset  the 
processing  unit  to  the  status  it  had  be¬ 
fore  the  interruption  (some  computers). 

ftatui  word  READY  —  A  status  word  that 
indicates  that  the  remote  computing 
system  is  waiting  for  a  statement  entry 
from  the  terminal. 

status  word  rogistor  —  A  group  of  binary 
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numbers  that  inform  the  user  of  the  pre¬ 
sent  condition  of  the  microprocessor.  In 
some  systems,  the  status  register  pro¬ 
vides  information  as  follows:  plus  or 
minus  sign,  overflow  indication,  carry 
bit,  all  zeros  in  the  accumulator,  and  in¬ 
terrupt  bit  status. 

status  words  —  1 .  Words  that  either  indi¬ 
cate  something  about  the  status  of  the 
system  or  indicate  that  the  system  is 
making  response  to,  or  diagnosis  of,  a 
statement  that  has  been  entered.  The 
majority  of  status  words  are  responses 
to  program-debugging  statements.  2. 
Words  that  contain  control  information 
generated  by  the  peripheral  control  unit 
and  the  channel  syncnronizer.  The  sta¬ 
tus  word  is  transmitted  to  the  central 
processor  over  the  data  lines, 
ftaody-stata  choroctaristics  —  Those  par¬ 
ticular  characteristics  relating  to  a  con¬ 
dition,  such  as  a  value,  rate,  periodicity, 
or  amplitude,  which  exhibit  only  negli¬ 
gible  change  over  an  arbitrarily  long  pe¬ 
riod  of  time.  They  may  describe 
conditions  in  which  some  characteristics 
are  static  while  others  are  dynamic, 
slap  —  1 .  One  instruction  in  a  computer 
routine.  2.  To  cause  a  computer  to  exe¬ 
cute  one  instruction, 
step-by-itep  operation  —  See  single  step, 
step  chonge  —  The  change  from  one 
value  to  another  in  a  single  increment 
and  in  negligible  time, 
step  counter  —  A  counter  used  in  the 
arithmetical  unit  to  count  the  steps  in 
multiplication,  division,  and  shift  opera¬ 
tion. 

step,  job  —  A  single  unit  of  work  from  the 
user’s  viewpoint.  A  job  is  made  up  of 
one  or  more  job  steps.  A  job  step  is 
composed  of  one  or  more  tasks,  each 
task  being  a  single  unit  of  processing, 
stepped  start-stop  system  —  A  start-stop 
system  in  which  the  start  signals  occur  at 
regular  intervals. 

stepper  motor  —  A  mechanical  device  that 
rotates  by  a  fixed  amount  each  time  it  is 
pulsed,  as  in  various  floppy-disk  sys¬ 
tems. 

stepping  register  —  Same  as  register,  shift, 
step,  program  —  A  phase  of  one  instruc¬ 
tion  or  commancl  in  a  sequence  of  in¬ 
structions.  Thus,  a  single  operation, 
stochastic  —  Pertaining  to  trial-and-error 
procedures  as  contrasted  with  the  fixed 
step-by-step  procedures  of  algorithms; 
results  defined  in  probability  terms. 


stochastic  programming  —  A  generaliza¬ 
tion  of  linear  programming  in  which  any 
of  the  unit  costs,  the  coefficients  in  the 
constraint  equations,  and  the  right- 
hand  sides  are  random  variables  subject 
to  known  distributions.  The  aim  of  such 
programming  is  to  choose  levels  for  the 
variables  which  will  minimize  the  ex¬ 
pected  (rather  than  the  actual)  cost, 
stochastic  simulation  —  Properties  of  the 
representation  rather  than  of  the  system 
itself.  The  introduction  of  random  vari¬ 
ables  as  essential  elements  of  the  model 
provides  the  basis  for  the  label  “sto¬ 
chastic”  or  “probabilistic.”  Example:  a 
model  of  an  inventory  system  in  which 
the  timing  or  quantity  of  demands  for 
items  anchor  replenishment  lead  times 
are  randomly  distributed  is  stochastic.  If 
these  and  other  elements  are  taken  as 
determined  (not  necessarily  constant), 
the  model  is  deterministic, 
stack  raport,  inventory  —  A  report  show¬ 
ing  the  current  amount  of  inventory  on 
hand  for  each  item  carried  in  inventory, 
stop,  automatic  —  An  automatic  halting  of 
a  computer-processing  operation  as  the 
result  of  an  error  detected  by  built-in 
checking  devices. 

stop  bit  —  The  last  element  of  a  character 
designed  for  asynchronous  serial  that 
defines  the  character  space  immediately 
to  the  left  of  the  most  significant  charac¬ 
ter  in  accumulator  storage, 
stop  code  —  A  code  read  in  the  reader  of 
tape-operated  equipment  (other  than 
tape-to-card  converters)  that  stops  the 
reader  and  suspends  machine  opera¬ 
tions. 

stop,  codod  —  A  stop  instruction  built  into 
the  routine. 

stop  control,  onalog  —  The  stop  control 
terminates  the  solution,  enabling  the 
final  values  to  be  observed, 
stop,  dynamic  —  A  specific  stop  in  a  loop 
which  consists  of  a  single  jump  instruc¬ 
tion  which  effects  a  jump  to  itself, 
stop  olomont  —  The  last  element  of  a  char¬ 
acter  in  certain  serial  transmissions, 
used  to  ensure  recognition  of  the  next 
start  element. 

stop,  form  —  The  automatic  device  on  a 
printer  that  stops  the  machine  when  the 
paper  has  run  out. 

stop  instruction  —  A  machine  operation  or 
routine  that  requires  manual  action 
other  than  the  use  of  the  start  key  to 
continue  processing. 
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stop  key 

stop  key  —  A  push  button  on  the  control 
panel  which  can  halt  the  processing. 
This  often  happens  only  after  the  com¬ 
pletion  of  an  instruction  being  executed 
at  a  given  moment. 

stop  loop  —  A  small  closed  loop  usually 
designed  and  used  for  operator  conve¬ 
nience,  i.e.,  to  indicate  an  error,  im¬ 
proper  use,  or  special  result. 

stoppor  —  The  highest  memory  location 
in  any  given  system. 

itopr  program  —  A  stop  instruction  built 
into  the  program  that  will  automatically 
stop  the  machine  under  certain  condi¬ 
tions,  or  upon  reaching  the  end  of  the 
processing,  or  completing  the  solution 
of  a  problem. 

stop  signal  (in  a  start-stop  systom)  — 

Signal  serving  to  bring  the  receiving 
mechanism  to  rest  in  preparation  for  the 
reception  of  the  next  telegraph  signal. 

stop  timo  —  The  time  that  elapses  be¬ 
tween  completion  of  reading  or  writing 
of  a  tape  record  and  the  time  when  the 
tape  stops  moving. 

storago  —  A  device  capable  of  receiving 
data,  retaining  them  for  an  indefinite 
period  of  time,  and  supplying  them 
upon  command. 

storago  addross  display  lights  —  The  vari¬ 
ous  indicator  lights  on  the  control  panel 
to  specify  the  bit  pattern  in  a  selected 
address. 

storago  ollocation  —  The  assignment  of 
blocks  of  data  to  specified  blocks  of  stor¬ 
age. 

storago,  annox  —  Same  as  associative  stor¬ 
age. 

storago  aroa — ^A  specifically  designated 
location  in  various  types  of  storage 
units,  i.e.,  for  programs,  constants,  in¬ 
put/output  buffer  storage,  etc. 

storago  aroa,  disk  —  See  storage,  working. 

storago,  automatic  —  Same  as  storage, 
computer. 

storago,  auxiliary  —  Same  as  storage,  ex¬ 
ternal. 

storago,  hocking  —  Same  as  storage,  exter¬ 
nal. 

storago  block  —  A  portion  or  section  of 
storage  usually  within  a  storage  area.  A 
storage  block  is  considered  a  single  ele¬ 
ment  for  holding  a  specific  or  fixed 
number  of  words. 

storogo,  buffor  —  See  buffer  storage. 
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storago,  built-in  —  Same  as  storage,  inter¬ 
nal. 

storago,  bulk  —  See  storage,  external. 

storogo  capocity  —  Number  of  units  of 
data  that  may  be  stored  in  a  given  stor¬ 
age  device  at  one  time.  It  is  variously 
expressed  in  terms  of  bits,  characters,  or 
words. 

storago,  cathodo-ray  tubo — ^  Storage  ac¬ 
complished  by  beams  of  electrons  ac¬ 
cessing  storage  cells  and  operating  on 
them.  This  does  not  include  storage 
tubes  used  for  display  purposes  which 
are  cathode-ray  tubes  of  special  designs 
for  continuously  holding  images  on  the 
screen. 

storago  coll  —  1 .  An  elementary  unit  of 
storage,  e.g.,  binary  cell,  decimal  cell.  2. 
One  of  the  actual  areas  of  a  magnetic 
surface  that  are  separately  and  distinctly 
magnetized  by  the  storage  information. 

storago,  chongoablo  —  Data  is  not  de¬ 
stroyed  (nondestructive)  in  this  periph¬ 
eral  or  storage  device  in  the  process  of 
changing  medium  (disks,  paper-tape 
magazines,  or  tape  reels).  Tne  parts  of 
this  storage  device  which  contain  the 
data  can  be  removed  and  replaced  by 
other  parts  containing  different  data. 

storago  chargo  —  The  expense  per  unit  of 
storage  on  a  peripheral  device  like  disks, 
drums,  or  tape.  The  storage  charge  is 
usually  levied  by  time-sharing  service 
companies  on  a  monthly  basis  and  usu¬ 
ally  involves  the  data  which  the  cus¬ 
tomer  desires  to  be  saved  on  a  fairly 
permanent  basis. 

storogo,  circulating  —  A  device  or  unit  that 
stores  information  in  a  train  or  pattern 
of  pulses,  where  the  pulses  issuing  at  the 
final  end  are  sensed,  amplified,  re¬ 
shaped,  and  reinserted  into  the  device 
at  tne  beginning  end. 

storago,  common  —  Since  COBOL  pm- 
grams  can  be  chained  (an  executive 
function),  intermediate  data  results  can 
be  maintained  between  programs  using 
the  common  storage  provision  of 
COBOL. 

storago,  common  block  —  A  block  of  stor¬ 
age  locations  in  a  digital  computer 
which  is  associated  with  information  or 
data  required  both  in  the  main  program 
and  in  a  specific  subprogram. 

storago  compacting  —  Certain  hardware 
features  make  feasible  the  dynamic  relo¬ 
cation  of  programs  residing  in  the  cen¬ 
tral  storage — a  necessity  in  order  to 


sforcig*,  computer 

provide  an  effective  multiprogramming 
environment.  At  program  termination, 
the  storage  assigned  is  returned  to  the 
ool  of  the  available  central  storage, 
torage  compacting  is  initiated  if,  and 
only  if,  a  requirement  exists  for  contigu¬ 
ous  storage,  and  compacting  can  meet 
this  requirement.  Compacting  is  never 
performed  unnecessarily,  as  the  stor¬ 
age-contents  control  routine  always  at¬ 
tempts  to  fit  the  programs  into  the  gaps 
in  the  in-use  store,  if  possible. 

ttorag«,  computer  —  Often  called  auto¬ 
matic  storage.  A  designed  part  of  the 
automatic  aata  processing  system  or 
hardware  that  may  be  controlled  auto¬ 
matically  and  without  the  need  for 
human  intervention. 

storage  concept,  add  to  —  The  process 
which  immediately  enters  the  final  sum 
of  the  accumulator  into  the  computer 
memory. 

tforago,  constant  —  A  part  of  storage 
designated  to  store  the  invariable  quan¬ 
tities  required  for  processing. 

storago,  contont-addrossod  —  A  memory 
mechanism  which  interrogates  the  com¬ 
puter  memory  for  content  rather  than 
memory  location.  Normally,  a  computer 
memory  is  accessed  by  address  location 
such  as  04267  rather  than  by  content, 
such  as  “Print  Total  Balance  of  T.  1. 
Jones.” 

storago  control,  dlskotto  —  A  feature  of 
some  systems  that  permits  control  of 
diskette  storage  allocation.  Program 
routines  provide  for  control  of  diskette 
resources  and  for  formatting  allocated 
space. 

ftorogo,  coordinoto  —  A  storage  unit 
whose  elements  are  arranged  in  a  ma¬ 
trix  so  that  access  to  any  location  re¬ 
quires  the  use  of  two  or  more 
coordinates,  e.g.,  a  cathode-ray  tube 
store  and  a  core  store  using  coincident- 
current  selection. 

sforaga  cycia  —  A  periodic  sequence  of 
events  occurring  when  information  is 
transferred  to  or  from  the  storage  de¬ 
vice  of  a  computer.  Storing,  sensing, 
and  regeneration  form  parts  of  the  stor¬ 
age  sequence. 

tforaga,  cyclic  —  Same  as  storage,  circulat¬ 
ing. 

sforaga  data,  carrlor  — This  type  of  stor¬ 
age  usually  requires  some  action  by  an 
operator  such  as  selection  and  loading 


storago,  dual 

before  automatic  control  becomes  oper¬ 
able. 

storago,  dodicatod  —  The  allocation  of, 
reservation  of,  or  obligation  of,  set- 
aside,  earmarked,  or  assigned  areas  of 
storage  which  are  committed  to  some 
specific  purpose,  user,  or  problem,  i.e., 
exclusively  reserved  space  on  a  disk 
storage  unit  for  an  accounting  proce¬ 
dure,  problem,  or  data  set. 
storago,  dolay-IIno  —  A  storage  technique 
in  which  data  are  stored  by  allowing 
them  to  travel  through  some  medium 
such  as  mercury  (acoustic  storage), 
storago  donsity  —  The  number  of  charac¬ 
ters  stored  per  unit  length  or  area  of 
storage  mecfium  (for  example,  number 
of  characters  per  inch  of  magnetic  tape), 
storago,  dostructivo  —  Some  storage  de¬ 
vices  are  designed  so  that  contents  at  a 
location  need  to  be  regenerated  after 
being  read,  if  they  are  to  be  retained. 
Cathode-ray-tube  storage  and  others 
are  of  the  destructive  type,  and  regener¬ 
ation  is  most  often  automatic  when  re¬ 
tention  is  desired. 

storago  dovlco  —  A  device  in  which  data 
can  be  inserted,  retained,  and  then  re¬ 
trieved  for  later  use. 

storago  dovlco,  moss  —  Mass  storage  de¬ 
vices  are  the  means  of  collecting,  organ¬ 
izing,  and  retrieving  large  volumes  of 
data.  Many  manufacturers  offer  small 
mass  storage  devices  tailored  to  a  cus¬ 
tomer’s  needs.  One  dual  cassette  mag¬ 
netic  tape  drive  provides  a  total  of 
180,000  characters  of  on-line  storage  at 
low  cost.  Where  higher  capacity  and 
speed  are  required,  a  dual  floppy  disk 
drive  might  be  the  appropriate  aevice.  It 
uses  diskettes  for  low-cost  random- 
access  mass  memory, 
storago,  dl-cap  —  A  device  capable  of 
holding  data  in  the  form  of  an  array  of 
charged  capacitors  and  using  diodes  for 
controlling  information  flow, 
storago,  dlract-occoss  —  A  type  of  storage 
device  wherein  access  to  tne  next  posi¬ 
tion  from  which  information  is  to  be  ob¬ 
tained  is  in  no  way  dependent  on  the 
position  from  which  information  was 
previously  obtained. 

storago,  disk  —  The  storage  of  data  on  the 
surface  of  magnetic  disks.  (Related  to 
magnetic  disk  and  magpietic-disk  stor¬ 
age.) 

storago,  dual  Storage  in  devices  that 
permit  storage  of  logic  of  a  particular 
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tforag#,  input/output 


programmer’s  own  design  as  well  as 
specific  instructions  and  data,  i.e.,  the 
programmer’s  instruction  code  is  util- 
izecTto  write  a  program  of  instructions. 

ttorogo  dump —  1,  To  copy,  or  the  pro¬ 
cess  of  copying,  the  contents  of  afl  or 
part  of  a  storage,  usually  from  an  inter¬ 
nal  storage  into  an  external  storage.  2. 
A  printout  of  the  contents  of  all  or  part 
of  a  particular  storage  device.  3.  The 
data  resulting  from  the  process  in  defi¬ 
nition  1.  (Synonymous  with  memory 
dump,  memory  printout,  and  dump.) 

storagu  dump  trap  —  In  some  personal 
systems,  a  storage  dump  trap  may  be 
inserted  in  the  instructions  to  catch  and 
display  all  registers,  flags,  and  storage 
contents  at  any  specific  point  in  the  exe¬ 
cution  of  a  program.  This  has  proven  to 
be  a  powerful  debugging  tool  for  soft¬ 
ware  development. 

storage,  dynomic  —  Storage  that  involves 
mobility  of  stored  data  in  time  and 
space.  Acoustic  delay  lines,  in  which 
stored  data  is  constantly  in  motion  rela¬ 
tive  to  the  storage  medium  and  require 
continuous  regeneration,  are  an  exam¬ 
ple  of  a  dynamic  storage  device.  Mag¬ 
netic-core  storage,  in  which  the  stored 
data  is  fixed  in  time  and  space,  is  an 
example  of  a  static  storage  device. 

storago,  •loctraifatic  —  1 .  The  storage  of 
data  on  a  dielectric  surface,  such  as  the 
screen  of  a  cathode-ray  tube,  in  the  form 
of  the  presence  or  absence  of  spots 
bearing  electrostatic  charges;  tnese 
spots  can  persist  for  a  short  time  after 
the  removal  of  the  electrostatic  charg¬ 
ing  force.  2.  A  storage  device  used  as  m 
the  foregoing  description. 

itoragu  •lumuiit  —  One  unit  in  a  memory, 
capable  of  retaining  one  bit  of  informa¬ 
tion.  Also  the  smallest  area  of  the  sur¬ 
face  of  a  charge  storage  tube  which 
retains  information  different  from  that 
of  neighboring  areas. 

storage,  erasable  —  1 .  An  area  of  storage 
used  for  temporary  storage.  2.  A  me¬ 
dium  that  may  hold  information  that  can 
be  changed.  The  medium  can  be 
reused,  e.g.,  magnetic  tape,  drum,  or 
core. 

storage  exchange  —  1 .  The  interchange 
of  the  total  contents  of  two  storage  de¬ 
vices  or  locations,  such  as  two  registers. 
2.  A  switching  device  enable  of  control¬ 
ling  and  handling  the  flow  or  exchange 
of  data  between  storage  units  or  other 
elements  of  a  system. 
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storage,  external  —  Storage  facilities  di¬ 
vorced  from  the  computer  itself  but 
holding  information  in  the  form  pre¬ 
scribed  for  the  computer,  e.g.,  magnetic 
tapes,  magnetic  wire,  punched  cards, 
etc.  The  storage  is  the  source  of  operat¬ 
ing  data.  It  may  be  under  the  control  of 
the  computer,  but  data  to  be  operated 
upon  must  be  transferred  to  secondary 
or  internal  storage  before  operations 
commence,  and  they  are  returned  to  ex¬ 
ternal  storage  only  after  operations  are 
completed.  External  storage  devices 
usually  have  larger  capacities  and  lower 
access  speeds  than  internal  secondary 
storage. 

storago,  fast  —  High-speed  input  or  ac¬ 
cess  storage,  usually  in  a  hierarchy  of 
storage  units  and  related  relatively.  An 
imprecise  term. 

storago,  fost-accoss  —  The  section  of  the 
entire  storage  from  which  data  may  be 
obtained  most  rapidly. 

storago,  fllo  —  A  specific-purpose  type  of 
storage  designed  to  contain  a  master 
file,  usually  relatively  large  and  uni¬ 
formly  accessible. 

storago  fill  —  The  storing  of  characters  in 
storage  areas  not  useef  for  data  storage 
or  the  program  for  a  particular  machine 
run. 

storago  flip-flop  —  A  bistable  storage  de¬ 
vice  which  stores  binary  data  as  states  of 
flip-flop  elements. 

storago,  high-spood  —  A  specific  storage 
device  which  has  relatively  short  access 
time,  as  compared  to  main  memory  of 
the  CPU,  i.e.,  at  least  significantly 
shorter  than  other  devices  in  the  same 
computer  system,  such  as  disk-tape  stor¬ 
age. 

storago,  immodioto  accoss  —  Storage,  usu¬ 
ally  in  several  locations,  which  nas  ac¬ 
cess  time  that  is  slight  in  comparison 
with  operation  time,  i.e.,  very  fast  or 
real-time  capabilities. 

storago,  inhoront  —  Often  called  com¬ 
puter  or  automatic  storage.  A  designed 
part  of  the  automatic  data  processing 
system  or  hardware,  and  may  be  con¬ 
trolled  automatically  and  without 
human  intervention. 

storago,  input  —  See  input  storage. 

storago,  input/output  —  A  specific  storage 
area  in  a  computer  reserved  for  data  or 
instructions  received  by  or  ready  to  be 
transferred  from  or  to  an  external  (pe- 


storage  inguiry,  direct  access 

ripheral)  input  or  output  device  or  an¬ 
other  specific  section  of  storage. 

storage  inquiry,  direct  access  —  A  process 
through  which  information  can  be  di¬ 
rectly  requested  from  temporary  or  per¬ 
manent  storage  devices. 

storage,  instantaneous  —  Storage,  usually 
in  several  locations,  having  access  time 
which  is  slight  in  comparison  with  oper¬ 
ation  time,  i.e.,  very  fast  or  real-time 
capabilities. 

storage,  instruction  —  Some  as  instruction 
area. 

storage  integrator  —  In  an  analog  com¬ 
puter,  an  integrator  used  to  store  a  volt¬ 
age  in  the  hold  condition  for  future  use 
while  the  rest  of  the  computer  assumes 
another  computer  control  stale. 

storage,  intermediate  —  A  kind  of  an  elec¬ 
tronic  scratchpad.  As  input  is  turned 
into  output,  it  usually  goes  through  a 
series  of  changes.  An  intermediate 
memory  storage  holds  each  of  the  suc¬ 
cessive  changes  just  as  long  as  it  is 
needed.  It  can  hold  data  picked  up  or 
developed  in  one  program  cycle  for  use 
in  succeeding  program  cycles.  It  can  ac¬ 
cumulate  data  from  cycle  to  cycle. 

storoga,  intarnal  —  1 .  The  storage  of  data 
on  a  device  that  is  an  integral  part  of  a 
computer.  2.  The  storage  facilities 
forming  an  integral  physicm  part  of  the 
computer  and  directly  controlled  by  the 
computer.  In  such  facilities  all  data  are 
automatically  accessible  to  the  com¬ 
puter,  e.g.,  magnetic  core,  and  magnetic 
tape  on-line.  (Synonymous  with  internal 
memory  and  contrasted  with  external 
storage.) 

storage  key — ^A  special  set  of  bits  de¬ 
signed  to  be  associated  with  every  word 
or  character  in  some  block  of  storage, 
which  allows  tasks  having  a  matching  set 
of  protection  key  bits  to  use  that  block 
of  storage. 

storage  light  —  The  light  on  a  control  con¬ 
sole  panel  which  indicates  that  a  parity- 
check  error  has  occurred  on  a  character 
as  it  was  read  into  storage. 

storage  list,  available  —  The  queuing  or 
chaining  of  uncommitted  core  blocks 
together  for  allocation  by  the  supervi¬ 
sory  program. 

storage  list,  uncommitted  —  Blocks  of  stor¬ 
age  that  are  chained  together  which  are 
not  allocated  at  any  specific  moment. 

storage  location  —  1 .  A  storage  position 
holding  one  machine  word  ana  usually 


storage  map 

having  a  specific  address.  2.  The  charac¬ 
ter  position  used  to  address  a  data  field 
in  a  character-addressable  machine. 

storage  locations,  buffer  —  See  buffer  stor¬ 
age  locations. 

storage  locations,  internoi  —  Same  as  stor¬ 
age,  working. 

storage  location,  temporary — ^A  specific 
area  of  memory  which  has  been  set 
aside  for  data  which  is  in  process  of  in¬ 
termediate  states  of  computation.  In  the 
CPU,  such  storage  is  often  called 
“scratch-pad”  memory, 
storage,  loop  —  A  particular  storage  de¬ 
vice  which  uses  continuous  closea  loops 
of  magnetic  tape  with  read/write  heads 
as  a  storage  medium.  Such  tapes  are 
read  forward  or  backward  to  increase 
speed  and  efficiency  of  access,  and  a  sig¬ 
nificant  number  of  such  ready  for  read/- 
write  loops  compose  a  tape  bin. 
storage,  magnetic  —  A  storage  device  that 
utilizes  the  magnetic  properties  of 
materials  to  store  data,  e.g.,  magnetic 
cores,  tapes,  and  films, 
storage,  magnetic-disk  —  A  storage  device 
or  system  consisting  of  disks,  on  whose 
surfaces  information  is  stored  in  the 
form  of  magnetic  spots  arranged  in  a 
manner  to  represent  binary  data.  This 
data  is  arranged  in  circular  tracks 
around  the  disks  and  are  accessible  to 
reading  and  writing  heads  on  an  arm 
that  can  be  moved  mechanically  to  the 
desired  disk  and  then  to  the  desired 
track  on  that  disk.  Data  from  a  given 
track  are  read  or  written  sequentially  as 
the  disk  rotates. 

itorago,  magnotic-drum  —  The  storage  of 
data  on  the  surface  of  a  magnetic  drums, 
ttoraga,  magnetic-tape  —  A  storage  de¬ 
vice  in  which  data  is  stored  in  the  form 
of  magnetic  spots  on  iron  oxide  or 
coated  plastic  tape.  Binary  data  is  stored 
as  small  magnetized  spots  arranged  in 
column  form  across  tne  width  of  the 
tape.  A  read/write  head  is  usually  as¬ 
sociated  with  each  column  of  magne¬ 
tized  spots  so  that  all  columns  can  be 
read  or  written  at  a  time  as  the  tape 
traverses  the  head. 

ttoraga,  main  —  Usually  the  fastest  stor¬ 
age  device  of  a  computer  and  the  one 
from  which  instructions  are  executed. 
(Contrasted  with  auxiliary  storage.) 
ttoraga  managamant,  tima  tharing  — 
See  time-sharing  storage  management, 
ttoraga  mop  —  A  pictorial  aid  that  the 
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storaja,  parallal 


progrrammer  uses  lo  estimate  the  pro¬ 
portion  of  storage  capacity  to  be  al¬ 
located  to  data. 

tforoga  mark  —  The  name  given  to  a  point 
location  that  defines  the  character  space 
immediately  to  the  left  of  the  most  sig¬ 
nificant  character  in  accumulator  stor¬ 
age.  An  example  would  be: 


a7467489 


in  which  the  letter  “a”  would  be  the 
storage  mark. 

ftoraga,  matt  —  The  type  of  memory  de¬ 
vice  now  available  in  many  designs  and 
media  forms  which  is  capable  oi  retain¬ 
ing  and  communicating  vast  amounts  of 
data,  often  in  the  trillion-bit  range. 

tforaga,  matt  (axacutiva)  —  The  execu¬ 
tive  system  is  designed  to  provide  instal¬ 
lations  with  an  effective  and  efficient 
utilization  of  the  mass  storage  devices 
available.  The  result  is  an  ability  lo  re¬ 
lieve  operators  and  programmers  of  re- 
sponsioilities  in  maintaining  and 
physically  handling  cards,  magnetic 
tapes,  etc.,  thus  eliminating  many  of  the 
errors  that  heretofore  inherently  ac¬ 
companied  the  use  of  large-scale  soft¬ 
ware  systems.  At  the  same  time,  the 
overall  efficiency  of  operating  is  consid¬ 
erably  improved.  Provisions  are  made 
for  the  maintenance  of  permanent  data 
files  and  program  files  on  the  mass  stor¬ 
age  devices,  with  full  facilities  for 
modification  and  manipulation  of  these 
files.  Security  measures  are  invoked  by 
the  executive  system  to  ensure  that  files 
are  not  subjected  to  unauthorized  use. 
Provisions  are  also  made  within  the  ex¬ 
ecutive  system  for  automatic  relocation 
of  files  of  low  usage-frequency  to  mag¬ 
netic  tape,  as  unused  mass  storage  space 
approaches  exhaustion.  When  the  use 
of  files  related  in  such  a  manner  is  re¬ 
quested,  they  are  retrieved  and  re¬ 
stored,  under  control  of  the  executive 
system,  with  no  inconvenience  to  the 
user. 

storaga,  matrix  —  A  storage  unit  whose 
elements  are  arranged  in  a  matrix  so 
that  access  to  one  location  requires  the 
use  of  two  or  more  coordinates,  i.e.,  a 
cathode-ray  tube  store  and  a  core  store 
using  coincident-current  selection. 

ttoraga,  microprocatsor  —  Storage  and 
memory  are  terms  that  are  used  inter¬ 
changeably.  The  most  important  types 

524 


of  storage  for  microprocessors  are 
ROM,  RAM,  PROM,  paper  and  mag¬ 
netic  tape  cassettes,  disks,  etc. 
storaga,  modiflar  —  Storage  where  a  set  of 
locations  is  used  primarily  to  hold 
modifiers. 

sforaga,  minidisk  •— Storage  based  on 
smaller,  lower-capacitv  versions  of  the 
disk  storage  units  used  with  larger  com¬ 
puters.  The  simplest  has  a  single  disk 
and  fixed  magnetic  heads.  Popular 
configurations  combine  one  fixed  with 
one  removable  disk.  Storage  capacity  is 
several  million  bits  and  up.  However, 
larger  units  may  be  too  expensive  for 
microcomputer  applications  and  may 
offer  more  capacity  than  is  needed, 
storaga,  mixod  —  A  type  of  storage  whose 
elements  are  arranged  in  a  matrix  so 
that  access  to  any  location  requires  the 
use  of  two  or  more  coordinates,  i.e., 
cathode-ray-lube  storage,  core  storage, 
etc.,  which  use  coincident-current  selec¬ 
tion. 

ftoraga  monitors,  erf  —  Various  cri  types 
permit  a  display  to  be  retained  on  the 
screen  even  after  the  input  signal  has 
ceased.  The  image  may  be  held  tor  a  few 
seconds  or  several  hours.  Units  with 
storage  capability  may  also  be  operated 
in  the  nonslore  mode, 
ftoraga,  nasting  —  See  storage,  push¬ 
down. 

itoroga,  nondastructive  —  A  type  of  stor¬ 
age  whose  location  is  regenerated  after 
it  is  read,  since  it  is  desired  and  de¬ 
signed  into  the  unit  that  the  contents 
are  to  be  retained  at  the  location  after 
reading.  Drums,  some  semiconductor 
types,  most  magnetic  tapes,  disks,  etc., 
are  examples  olnondestructive  storage, 
storage,  nonvelatila  <—  Storage  in  which 
information  is  retained  in  the  absence  of 
power  and  may  be  made  available  upon 
restoration  oi  power,  e.g.,  magnetic 
tapes,  drums,  or  cores, 
storage,  ofF-line  —  Storage  not  under  con¬ 
trol  of  the  central  processing  unit, 
storage,  on-line  —  A  storage  device  under 
direct  control  of  the  central  processing 
unit. 

storage,  on-line  moss  —  See  storage,  mass, 
storage,  output  —  See  output  area, 
storage,  parollel  —  Storage  in  which  all 
bits,  or  characters,  or  (especially)  words 
are  essentially  equally  available  in 
space,  without  lime  being  one  of  the 
coordinates.  Parallel  storage  contrasts 


storags,  parcillel-tsarch 

with  serial  storage.  When  words  are  in 
arallel,  the  storage  is  said  to  be  parallel 
y  words;  when  characters  within  words 
(or  binary  digits  within  words  or  charac¬ 
ters)  are  dealt  with  simultaneously,  not 
one  after  the  other,  the  storage  is  paral¬ 
lel  by  characters  or  parallel  by  bits,  re¬ 
spectively. 

storagt,  parailel-ssorch  —  A  storage  de¬ 
vice  in  which  storage  locations  are  iden¬ 
tified  by  their  contents.  (Synonymous 
with  content-addressed  storage  and  as¬ 
sociative  storage.) 

tforcig*  parity  —  See  parity,  storage. 

storaga,  parmanant  —  Same  as  storage, 
nonvolatile. 

storaga,  photographic  —  Any  storage 
scheme  utilizing  photographic  pro¬ 
cesses.  This  includes  various  microim¬ 
age  systems,  computer-output  micro¬ 
film,  and  binary  data  storage  on  photo¬ 
graphic  mediums. 

storago,  primary  —  Same  as  storage,  main. 

storago-print  program  —  A  program  that 
produces  a  printout  of  storage  and  reg¬ 
isters  to  aid  the  user  in  locating  the  rea- 
son(s)  for  a  program  malfunction. 

storago,  program  —  A  portion  of  the  inter¬ 
nal  storage  reserved  for  the  storage  of 
programs,  routines,  and  subroutines.  In 
many  systems,  protection  devices  are 
used  to  prevent  inadvertent  alteration 
of  the  contents  of  the  program  storage. 
(Contrasted  with  working  storage.) 

storago  protoct  —  A  hardware  function 
that  provides  protection  to  the  system 
executive  routine  and  all  other  pro¬ 
grams.  It  not  only  protects  against 
processor  execution,  out  also  against 
i/o  (input/output)  data  area  destruc¬ 
tion.  Because  it  is  a  hardware  function 
rather  than  software,  it  reduces  multi¬ 
programming  complexities. 

storago  protoction  —  Continued  existence 
of  a  stored  program  requires  protection 
from  all  contemporary  programs  and,  in 
articular,  that  each  stored  program 
ave  inviolate  storage  areas.  This  is  ac¬ 
complished  by  independently  establish¬ 
ing  reserved  areas  in  each  storage  mod¬ 
ule  and  inhibiting  a  program  of  reading, 
writing,  or  transfemng  to  a  location  that 
is  not  within  its  reserved  areas.  Every 
instruction  that  references  the  central 
store  has  the  final  address  checked  to 
ensure  that  it  falls  within  a  permissible 
area.  Storage  protection  allows  several 
programs  to  reside  in  core  storage  at 


itoraga  ragistars,  asioclativa 

the  same  time  while  one  is  being  ex¬ 
ecuted.  It  also  allows  transfer  of  data 
from  peripheral  equipment  to  memo^ 
while  other  programs  already  are  in 
memory.  Storage  protection  eliminates 
danger  that  one  program  would  inad¬ 
vertently  be  placed  over,  and  thereby 
destroy,  anotner  program. 

storaga,  push-down  —  A  storage  which 
works  as  though  it  comprised  a  number 
of  registers  arranged  in  a  column,  with 
only  the  register  at  the  top  of  the  col¬ 
umn  connected  to  the  rest  of  the  stor¬ 
age.  Each  word,  in  turn,  enters  the  top 
register  and  is  then  “pushed  down”  the 
column  from  register  to  register  to 
make  room  for  the  next  words  to  arrive. 
As  the  words  are  transferred  out  of  the 
storage  units  (out  of  the  top  register), 
other  data  in  storage  moves  tack  up  the 
column  from  register  to  register  to  fill 
the  top  register. 

itoraga,  puth-up  —  Special  storage  which 
operates  so  as  to  maintain  a  push-down 
list  so  that  the  next  item  of  data  to  be 
retrieved  is  the  oldest  item  on  the  list, 
i.e.,  it  is  pushed  up  in  a  type  of  queue 
arrangement  wherein  the  word  at  the 
top  came  from  the  bottom  in  steps  and 
has  been  in  the  longest  and  will  go  out 
first. 

itoraga,  quick-accaii  —  Same  as  storage, 

high-speed. 

itoraga,  random-accaii  —  A  storage  tech¬ 
nique  in  which  the  time  required  to  ob¬ 
tain  information  is  independent  of  the 
location  of  the  information  most  re¬ 
cently  obtained.  This  strict  definition 
must  be  qualified  by  the  observation 
that  we  usually  mean  relatively  random. 
Thus,  magnetic  drums  are  relatively 
nonrandom  access  when  compared  to 
semiconductors  for  main  storage,  but 
are  relatively  random  access  when  com¬ 
pared  to  magnetic  tapes  for  file  storage. 
(Synonymous  with  random-access 
memory  and  contrasted  with  sequential- 
access  storage.) 

storaga,  rapid  accass  —  Same  as  storage, 
high-speed. 

storaga,  roganarativa  —  See  storage,  cir¬ 
culating. 

storaga  ragistar  —  A  register  in  the  stor¬ 
age  of  the  computer,  in  contrast  with  a 
register  in  one  of  the  other  units  of  the 
computer.  (Synonymous  with  memory 
register.) 

storaga  ragistars,  associativa  —  Those 
registers  which  are  not  identified  by 
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their  name  or  position  but  which  are 
known  and  addressed  by  their  content. 

storoge  resolver  —  A  small  section  of  stor¬ 
age,  particularly  in  drum,  tape,  or  disk 
storage  units,  that  has  much  faster  ac¬ 
cess  than  the  remainder  of  the  storage. 

storage  retrieval,  flying-head  —  The 

flying-head  (air-floating  head)  tech¬ 
nique  combines  aerodynamic  and  pneu¬ 
matic  principles.  Read/write  heads  float 
on  a  boundary  layer  of  air,  generated  by 
the  rotation  of  the  drum,  at  0.0005  inch 
or  less  from  the  oxide-coated  surface  of 
the  drum.  The  read/write  head  is  sus¬ 
pended  in  this  position  by  the  opposing 
lorces  of  the  boundary  layer  ot  air  and 
the  head-positioning  mechanism. 

storogo,  routine  —  Same  as  instruction 
area. 

storage,  scratchpad  —  A  high-speed  mem¬ 
ory  device  used  to  store  the  location  of 
an  interrupted  program  and  to  retrieve 
it  after  the  interrupting  program  has 
been  completed. 

storage,  searching  —  Same  as  storage,  con¬ 
tent  addressed. 

storage,  secondary  —  Same  as  storage,  ex¬ 
ternal. 

storage,  sequential-access  —  A  storage 
technique  in  which  the  items  of  informa¬ 
tion  stored  become  available  only  in  a 
one-after-the-other  sequence,  whether 
or  not  all  the  information  or  only  some 
of  it  is  desired,  e.g.,  magnetic-tape  stor¬ 
age.  (Related  to  serial  storage,  and  con¬ 
trasted  with  random-access  storage.) 

storago,  sorial  —  Storage  in  which  time  is 
one  of  the  coordinates  used  to  locate 
any  given  bit,  character,  or  (especially) 
word.  Storage  in  which  words  within 
given  groups  of  several  words  appear 
one  after  the  other  in  time  sequence, 
and  in  which  access  time,  therefore,  in¬ 
cludes  a  variable  latency  or  waiting  time 
of  zero  to  many  word-times,  is  said  to  be 
serial  by  word.  Storage  in  which  the  in¬ 
dividual  bits  comprising  a  word  appear 
in  time  sequence  is  serial  by  bit.  Storage 
for  coded-decimal  or  other  nonbinary 
numbers  in  which  the  characters  appear 
in  time  sequence  is  serial  by  character; 
e.g.,  magnetic  drums  are  usually  serial 
by  word  out  may  be  serial  by  bit  or  par¬ 
allel  by  bit,  or  serial  by  character  and 
parallel  by  bit,  etc. 

storago,  tharod  —  The  ability  to  share 
main  storage  between  two  computers. 
This  means  that  either  machine  can  in- 


storago,  volafilo 

sert  information  into  the  storage,  and 
either  machine  can  have  access  to  the 
data  and  use  it. 

storago,  slow  —  A  storage  module  or  de¬ 
vice  whose  access  time  is  longer  in  rela¬ 
tion  to  the  speeds  of  arithmetic  opera¬ 
tions  of  the  central  processing  unit 
(CPU)  of  a  computer  and  more  lengthy 
when  comparea  to  other  faster  access 
peripheral  units. 

storago  stack  —  A  group  of  storage  ele¬ 
ments  connected  together  in  some  fash¬ 
ion,  i.e.,  a  stack  of  data  could  be  ope¬ 
rated  on  a  first-in,  first-out  basis, 
storago,  static  —  Storage  of  information 
that  is  fixed  in  space  and  available  at  any 
time. 

storago,  topo-loop  —  See  storage,  loop, 
storago  topo,  magnotic  —  A  tape  or  ribbon 
or  any  material  impregnated  or  coated 
with  magnetic  material  on  which  infor¬ 
mation  may  be  placed  in  the  form  of 
magnetically  polarized  spots, 
storago,  tomporary  —  Internal-storage  lo¬ 
cations  reserved  for  intermediate  and 
partial  results. 

storogo,  timo  accounting  —  In  some  sys¬ 
tems,  the  accounting  system  supplies 
the  control  and  master  accounts  with  a 
report  of  user  account  storage  and  con¬ 
nect  time.  Specifically,  one  report  lists 
the  user  account  storage  limit,  current 
storage,  and  peak  storage  used;  it  also 
shows  the  user’s  time  limit  and  time 
used,  with  a  separate  record  of  time 
used  as  a  private  (dedicated)  port.  One 
utility  program  writes  the  report  infor¬ 
mation  to  a  file  opened  by  the  control  or 
master  account.  The  information  may 
then  be  conveniently  drawn  from  this 
file  for  the  purpose  of  billing  master  or 
user  accounts  tor  system  utilization, 
storago,  uniformly  occossiblo  —  That  par¬ 
ticular  stor^e  which  is  designed  to  re¬ 
duce  the  effect  of  variation  of  access 
time  for  an  arbitrary  sequence  of  ad¬ 
dresses. 

storago  unit  —  Any  of  several  registers  in 
the  memory  or  storage  of  the  computer, 
storago,  varlablo  Hold  —  An  indefinite 
limit  of  length  for  the  storage  field, 
storago,  virtual  —  A  conceptual  form  of 
main  storage  which  does  not  really 
exist,  but  is  made  to  appear  as  if  it  exists 
through  the  use  of  hardware  and  pro¬ 
gramming. 

storago,  volatilo  —  Storage  media  such 
that  if  applied  power  is  cut  off,  the 
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stored  information  is  lost  e.g.,  acoustic 
delay  lines,  electrostatic  tubes, 
storage,  word-organized  —  A  specific  type 
of  storage  which  is  composed  of  mag¬ 
netic  cells  in  which  eacn  word  of  the 
storage  has  a  separate  winding  common 
to  all  the  magnetic  cells  of  the  word,  i.e., 
carrying  the  read  and  possibly  the  write 
pulse  also.  (Some  older  types.) 
storage,  working  —  1 .  The  portion  of  the 
internal  storage  reserved  for  the  data  of 
a  current  program  and  for  intermediate 
and  partial  results.  2.  The  area  on  a  disk 
usea  to  hold  dynamic  or  working  data. 
This  is  contrasted  to  a  reserved  area 
containing  permanent  information  such 
as  compilers,  track  and  sector  informa¬ 
tion,  etc.,  and  user  area  for  semiperma¬ 
nent  storage. 

storage,  zero-access  —  I .  The  storage  for 
which  the  latency  (waiting  time)  is  small. 
Though  once  widely  used,  this  term  is 
becoming  less  acceptable,  since  it  con¬ 
stitutes  a  misnomer.  2.  Storage  for 
which  the  waiting  time  is  negligible  at  all 
times. 

store  —  1 .  To  transfer  an  element  of  infor¬ 
mation  to  a  device  from  which  the  unal¬ 
tered  information  can  be  obtained  at  a 
later  time.  2.  To  retain  data  in  a  device 
from  which  it  can  be  obtained  at  a  later 
time.  3.  The  British  term  for  storage, 
store  ond  forward  —  Pertaining  to  com¬ 
munication  systems  in  which  messages 
are  received  at  intermediate  routing 
points  and  recorded  (stored).  They  are 
then  retransmitted  to  a  further  routing 
point  or  to  the  ultimate  recipient, 
store-and-forward  blocks  —  Blocks  of  data 
that  are  routed  from  switching  node  to 
switching  node,  momentarily  queuing 
at  each  node  before  being  forwarded  to 
the  next.  Typically,  each  block  is  exam¬ 
ined  for  transmission  errors  on  arrival 
and  is  discarded  if  damaged, 
storo-ond-forword  switching  confer  — 
A  message-switching  center  in  which 
the  message  is  accepted  from  the  sender 
whenever  ne  offers  it,  held  in  a  physical 
store,  and  forwarded  to  the  receiver 
whenever  he  is  able  to  accept  it. 
store,  B  —  See  index  register, 
store,  computer  —  Same  as  storage, 
stored  program  —  A  set  of  instructions  in 
the  computer  memory  specifying  the 
operations  to  be  performed  and  the  lo¬ 
cation  of  the  data  on  which  these  opera¬ 
tions  are  to  be  performed. 


stored-response  testing  —  Comparison  of 
the  actual  output  responses  of  the  de¬ 
vice  under  test  with  the  expected  cor¬ 
rect  output  responses  stored  within  the 
tester.  The  expected  correct  responses 
can  be  recorded  from  a  known-good  de¬ 
vice  or  determined  by  manual  analysis 
or  software  simulation.  Stored-response 
testing  often  implies  storage  of  tne  ac¬ 
tual  logic  states,  although  such  digital 
signatures  as  transition  counts  could  be 
the  stored  responses, 
stored  routine  —  A  .series  of  instructions  in 
storage  to  direct  the  step-by-step  opera¬ 
tion  of  the  machine.  (Synonymous  with 
stored  program.) 

store  form  key  —  In  some  systems,  this  key 
causes  the  current  form  on  the  screen  to 
be  added  to  the  forms  file,  and  a  corre¬ 
sponding  entry  is  made  in  the  forms  di¬ 
rectory. 

storing,  associative  —  Same  as  storage, 
content  addressed, 
straight  binary  —  See  binary, 
straight-line  code  —  fhe  repetition  by  ex¬ 
plicit  instructions  for  each  repetition,  of 
a  sequence  of  instructions,  with  or  with¬ 
out  address  modification.  Generally, 
straight-line  coding  will  require  less  ex¬ 
ecution  time  and  more  space  than 
equivalent  loop  coding.  If  the  number 
oi  repetitions  is  large,  this  type  of  cod¬ 
ing  is  tedious  unless  a  generator  is  used. 
The  feasibility  of  straight-line  coding  is 
limited  bv  the  space  required  as  well  as 
by  the  difficulty  of  coding  a  variable 
number  of  repetitions, 
straighf-lina  coding  —  Coding  in  which 
loops  are  avoided  by  the  repetition  of 
parts  of  the  coding  when  required, 
stream,  bit  —  A  term  commonly  used  in 
conjunction  with  a  transmission  method 
in  which  character  separation  is  accom¬ 
plished  by  the  terminal  equipment,  and 
the  bits  are  transmitted  over  the  circuit 
in  a  consecutive  line  of  bits, 
stream  bit  tronsmission  —  The  method  of 
transmitting  characters  at  fixed  time  in¬ 
tervals.  No  stop-start  elements  are  used, 
and  the  bits  making  up  the  characters 
follow  each  other  without  pause, 
streaming  —  The  condition  of  a  terminal 
or  modem  that  has  locked  into  a  con¬ 
stant  carrier  signal,  preventing  normal 
transmission  of  data, 
stream,  input  fob  —  An  input  source  of 
documents,  usually  punched  cards  or 
card  images,  which  is  the  first  part  of  an 
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operating  system.  The  stream  contains 
the  beginning-of-job  indicators,  direc¬ 
tions,  optional  programs,  etc. 

STRESS  —  Acronym  for  Structural  Engi¬ 
neering  System  Solver, 
string  —  1 .  A  connected  sequence  of  char¬ 
acters,  words,  or  other  elements.  2.  A 
set  of  records  arranged  in  an  ascending 
or  a  descending  sequence  according  to 
the  increasing  or  decreasing  magnitude 
of  their  keys. 

string,  alphabetic  —  A  sequence  of  letters 
from  the  same  alphabet,  i.e.,  a  character 
string. 

string,  bit  —  See  bit  string, 
string  break  —  The  point  at  which  a  sort 
can  find  no  more  records  with  suffi¬ 
ciently  high  control  keys  to  fit  on  the 
current  output  string, 
string,  character  —  See  character  string, 
string,  character  (BASIC)  —  Character 
strings  are  any  sequence  of  letters,  num¬ 
bers,  and  symbols  enclosed  in  quotation 
marks.  Character  strings  are  sometimes 
called  string  constants,  literal  strings, 
literals,  or  simply  strings.  Normally,  a 
character  string  represents  a  message  to 
be  printed  on  the  GS  display  or  a  piece 
of  written  text.  Digits  entered  as  part  of 
a  character  string  cannot  be  used  in 
math  computations;  they  are  treated 
just  like  any  other  symbol.  The  length  of 
a  character  string  is  limited  only  by  the 
size  of  the  random-access  memory, 
string  file  —  Tape,  wire,  or  string  used  to 
arrange  documents  for  convenient  ref¬ 
erence  and  use. 

string  length  —  The  number  of  records  in 
a  string. 

string  manipulation  —  A  technique  for 
manipulating  strings  of  characters, 
string  monipulation,  dota-base  —  In  some 
systems,  operations  are  provided  for 
manipulating  strings  of  textual  informa¬ 
tion.  The  user  can  scan  a  line  of  text 
from  left  to  right  and  from  right  to  left, 
and  search  for  a  specific  data  item  which 
can  be  automatically  counted  and/or 
substituted  by  specified  characters.  A 
combine  operator  links  two  character 
string  fields  and  places  the  combined 
character  string  in  a  result  field, 
string  of  bits  —  See  bits,  string  of. 
string  sorting  —  A  group  of  sequenced 
records,  normally  stored  in  auxiliary 
computer  storage,  i.e.,  disk,  tape,  or 
drum. 


string,  symbol  —  See  symbol  string, 
string  varioblo,  olphanumoric  —  Some  ver¬ 
sions  of  BASIC  provide  an  additional 
variable  form,  the  alphanumeric  string 
variable.  It  is  distinguished  from  nu¬ 
meric  variables  by  the  manner  in  which 
it  is  named,  a  letter  or  a  letter  and  a  digit 
followed  by  a  $.  String  variables  can  be 
used  in  a  program  for  the  input,  load¬ 
ing,  storing,  transferring,  comparing, 
and  printing  of  alphanumeric  data, 
string  variablo  ROM  —  A  string  variable 
ROM  provides  a  computer  with  the  abil¬ 
ity  to  accept  and  manipulate  alphabetic 
as  well  as  numerical  information.  It  ex¬ 
pands  the  language  of  the  computer  to 
include  string  variables  without  sacrific¬ 
ing  any  of  the  special  function  keys  or 
read/write  memory.  The  new  com¬ 
mands  provided  by  the  string  ROM  are 
of  three  main  types:  input,  manipula¬ 
tion,  and  output. 

strip-chart  racorder  —  A  recorder  that  au¬ 
tomatically  makes  a  plot  of  a  variable 
versus  time  on  graph  paper.  The  paper 
is  moved  at  a  constant  speed  under  a 
pen  or  other  writing  device  as  the  vari¬ 
able  is  recorded. 

strip*  card  raadar  —  A  device  that  decodes 
information  contained  in  a  stripe  of 
magnetic  tape  imbedded  in  a  plastic 
card. 

strip,  ancoding  —  On  bank  checks,  the 
area  in  which  magnetic  ink  will  be 
deposited  to  represent  characters, 
strip*  r*cording,  magn*tic  —  Recording 
on  a  magnetic  material  deposited  in 
stripe  form  on  a  document  or  card, 
strip  fll*,  magn*tic  —  See  file,  magnetic 
strip. 

strip,  magn*tic-fll*  —  A  file  storage  device 
which  uses  strips  of  material  with  sur¬ 
faces  that  can  be  magnitized  for  the  pur¬ 
pose  of  storing  data, 
strip,  magn*tic-tap*  —  On  each  magnetic- 
tape  strip  is  listed  hundreds  of  individ¬ 
ual  records.  As  a  specific  record  is 
needed,  a  computer  signal  similar  to  the 
combination  to  a  safe  causes  the  proper 
strip  to  drop  from  the  deck.  The  strip 
then  whips  around  the  fast-moving 
drum  that  searches  for  the  current  re¬ 
cord,  reads  or  writes  on  it,  and  transmits 
its  data  to  the  computer  for  further 
processing. 

strip  r*cord  —  See  record,  strip, 
strab*  —  A  selection  signal  that  is  active 
when  data  are  correct  on  a  bus. 
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ttrob«  pult«  —  A  pulse  to  gate  the  output 
of  a  core-memory  sense  amplifier  into  a 
trigger  in  a  register.  Also  called  sample 
pulse. 

ttrok«^A  line  segment,  point,  or  other 
mark  used  in  the  formation  of  charac¬ 
ters. 

stroke,  character  —  See  character  stroke. 

tfrok«cl  characters  —  Stroked  characters 
are  similar  in  concept  to  dot-matrix 
characters  because  the  characters  are 
formed  throu^  the  use  of  a  series  of 
short  strokes.  The  advantage  over  dot¬ 
matrix  characters  is  the  variety  of  differ¬ 
ent  fonts  that  can  be  formed. 

stroka  adga  —  See  edge,  stroke. 

stroka  adga  irragularlty  —  See  edge, 
stroke,  irregularity. 

stroka  goto,  ShafFar  —  Same  as  gate,  nand. 

stroka,  Shaffar  —  Same  as  nand. 

structura,  block  —  A  technique  allowing 
program  segmentation  into  blocks  of  in¬ 
formation  or  subroutines  of  a  total  pro¬ 
gram. 

structurod  analysis  —  Structured  analysis 
is  often  a  formal,  top-down  decomposi¬ 
tion  of  a  problem  (or  process)  into  a 
model  that  offers  a  complete,  precise 
description  of  what  the  probfem  is. 
What  follows  is  a  document  that  de¬ 
scribes  what  is  called  the  functional  spe¬ 
cifications  of  the  problem.  These 
functional  specifications  are  used  to 
produce  a  design,  a  model  of  how  the 
system  will  attack  the  problem.  A  typical 
model  thus  depicts  the  relationships  of 
program  modules  to  each  other  and  to 
such  mechanisms  as  computers,  input- 
/output  devices,  data  files,  and  so  on. 
The  model  is  used  as  a  basis  for  the 
coding  effort. 

structurod  programming  —  The  phrase 
originally  applied  to  coding  and  is  used 
as  a  shorthand  for  a  collection  of  tech¬ 
niques  designed  to  be  used  to  make  the 
programming  art  more  rigorous.  The 
techniaues  include  restricting  the  size  of 
the  coae  being  produced  to  one  coding 
sheet,  restricting  the  numbers  and  kinds 
of  program  structures,  allowing  only 
one  entrance  and  one  exit,  and  avoiding 
the  GO  TO.  However,  the  phrase  is  now 
used  by  many  to  encompass  a  whole 
range  of  techniques  that  apply  to  every 
stage  of  producing  and  managing  soft¬ 
ware  systems. 

ttrucfurad  programming  documantafion 

—  In  the  structured  programming  pro- 


ttyla 

cedure,  documentation  is  designed  in 
and  becomes  a  byproduct  of  every 
stage,  rather  than  oeing  carried  out 
after  the  system  has  been  built. 

sfrucfurad  program  tasting  —  In  structured 
programming,  testing  is  done  in  stages 
as  is  documentation.  Instead  of  waiting 
until  all  of  the  program  modules  have 
been  completed  and  linked  together  for 
the  first  time,  each  module  is  debugged 
and  tested  as  a  unit.  As  the  modules  are 
hooked  together  (first  two,  then  three, 
and  so  on),  a  series  of  integration  tests, 
using  sample  code  and  dummy  data 
where  necessary,  is  performed.  As  a  re¬ 
sult,  the  final  system  test,  using  real 
data,  is  made  less  difficult. 

structura  flowcharts  —  See  flowchart,  struc¬ 
ture. 

structura,  list  —  See  list  structure, 
structura,  ordar — See  instruction  format, 
structura,  priority  —  The  organization  of  a 
system  for  processing.  The  priority 
structure  of  the  system  depends  not 
upon  the  number  of  instructions,  but 
^on  the  complexity  of  the  programs. 
Tne  structure  can  range  from  systems 
with  no  priority  to  multicomplex  organ¬ 
izations  with  multilayers  of  interrupts 
and  multilevels  of  priority, 
structura,  systam  —  See  system  structure, 
study,  application  —  The  detailed  process 
of  determining  a  computer  system  or  set 
of  procedures  for  using  a  given  com¬ 
puter  for  definite  functions  or  opera¬ 
tions,  and  establishing  the  specifications 
to  be  used  as  the  basis  for  the  selection 
of  computer  equipment, 
study,  procoss  —  See  process  study, 
study,  systoms  —  See  systems  study, 
stunt  box  —  A  device  to  control  nonprint¬ 
ing  functions  of  a  teletypewriter  termi¬ 
nal. 

STX  —  Abbreviation  for  Start  of  TeXt.  A 
communication  control  character  which 
precedes  a  sequence  of  characters  that 
IS  to  be  treatea  as  an  entity  and  entirely 
transmitted  through  to  the  ultimate  des¬ 
tination.  Such  a  sequence  is  referred  to 
as  text.  STX  may  be  used  to  terminate 
a  sequence  of  characters  (heading) 
started  by  SOH. 

stylo  —  A  construction,  without  any  size 
restriction,  that  is  used  in  optical  char¬ 
acter  recognition.  Different  sizes  of  the 
given  character  style  are  proportional  in 
all  respects. 
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stylus,  •l•ctrolllc  —  Same  as  light  pen. 
stylus,  light  (pun)  —  When  this  penlike 
device  is  pointed  at  information  dis¬ 
played  on  the  screen,  it  detects  light 
From  the  cathode-ray  tube  when  a  beam 
passes  within  its  field  of  view.  The  re¬ 
sponse  of  the  pen  is  transmitted  to  the 
computer,  which  relates  the  computer 
action  to  the  section  of  the  image  oeing 
displayed.  In  this  way,  the  operator  can 
delete  or  add  text,  maintain  tighter  con¬ 
trol  over  the  program,  and  choose  alter¬ 
native  courses  of  action, 
stylus  printur  —  See  printer,  wire, 
subaddress  —  A  portion  of  an  input/out¬ 
put  device  that  is  accessible  through  an 
order  code.  For  disk  storage  units,  the 
module  number  is  the  subaddress, 
subalphabet  —  A  subset  of  an  alphabet, 
e.g.,  any  group  of  less  than  26  letters, 
subchannels,  multiplexer  —  The  multi¬ 
plexer  permits  simultaneous  operation 
of  attached  low-speed  devices  through  a 
time-sharii^  (byte-interleaved  mode) 
principle.  Each  device  sends  an  iden¬ 
tifier  to  the  channel  each  time  it  re¬ 
quests  service.  The  multiplexer  chan¬ 
nel,  using  this  identifier,  updates  the 
correct  control  counts,  etc.,  and  stores 
the  data  in  the  correct  locations, 
subcommand  —  A  request  for  an  opera¬ 
tion  that  is  within  tne  scope  of  work  re¬ 
quested  by  a  previously  issued  com¬ 
mand. 

subcompononfs,  systom,  fimo-sharlng  — 

See  time-sharing  system  subcompo¬ 
nents. 

subjoct  program  —  Same  as  program, 
source. 

sub  job — ^A  routine  or  machine  run.  A 
program  may  be  broken  into  several 
subjobs  or  tasks  to  utilize  more  effec- 
tiv^y  the  computer  CPU. 
subjunction  goto  —  Same  as  gate,  a  and- 
NOT  B  or  gate,  b  and-not  a. 
suboptimization  —  The  process  of  fulfill¬ 
ing  or  optimizing  some  chosen  objec¬ 
tive  that  IS  an  integral  part  of  a  broader 
objective.  Usually  the  broad-level  objec¬ 
tive  and  lower-level  objective  are  differ¬ 
ent. 

suboptimization,  pricing  —  When  using  a 
multiple-pricing  alogrithm,  suboptimi¬ 
zation  enters  the  first  variable  into  the 
basic  program  which  gives  by  itself  the 
greatest  improvement  in  the  objective; 
the  next  variable  entered  gives  the 
greatest  additional  improvement,  and 
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so  on.  This  technique  tends  to  prevent 
the  first  entering  variable  from  being 
removed  by  the  second,  etc. 

subpicturos  —  In  many  applications,  com¬ 
binations  of  points,  lines,  and  text  form 
special  symbols  that  are  repeated  many 
times  in  a  complete  picture.  An  example 
of  a  repeated  graphic  symbol  might  be 
a  resistor  which  is  labeled  with  a  certain 
value.  A  programmer  can  define  such  a 
graphic  symbol  as  a  subpicture  and  then 
call  it  each  time  the  symbol  is  to  be  re¬ 
peated. 

subprogram  —  1 .  A  part  of  a  larger  pro¬ 
ram  that  can  be  compiled  indepen- 
ently.  2.  See  routine. 

subprogram  typos  —  Various  mechanisms 
exist  in  different  assemblers  and  com¬ 
pilers  for  providing  subprograms. 
These  include  subroutines,  functions, 
procedures,  and  macroinstructions. 
These  differ  primarily  in  the  manner  in 
which  they  are  referenced  and  in  which 
they  are  linked  to  the  program  which 
references  them.  There  are  basically 
two  methods  of  linkage:  ( 1 )  each  sub¬ 
program  reference  is  replaced  by  a 
jump  to  the  appropriate  procedure,  or 
(2)  each  subprogram  reference  is  re¬ 
placed  by  the  actual  statements  as¬ 
sociated  with  that  procedure. 

subroutine  —  A  program  that  defines 
desired  operations  and  which  may  be 
included  in  another  program  to  pro¬ 
duce  the  desired  operations.  A  subrou¬ 
tine  can  be  arranged  so  that  control  may 
be  transferred  to  it  from  a  master  rou¬ 
tine  and  so  that,  at  the  conclusion  of  the 
subroutine,  control  reverts  to  the  mas¬ 
ter  routine.  Such  a  subroutine  is  usually 
called  a  closed  subroutine.  A  single  rou¬ 
tine  may  simultaneously  be  both  a  sub¬ 
routine  with  respect  to  another  routine 
and  a  master  routine  with  respect  to  a 
third.  Usually  control  is  transferred  to  a 
single  subroutine  from  more  than  one 
place  in  the  master  routine,  and  the  rea¬ 
son  for  using  the  subroutine  is  to  avoid 
having  to  repeat  the  same  sequence  of 
instructions  in  different  places  in  the 
master  routine. 

subroutina  call  intfrucfiont  —  In  some  sys¬ 
tems,  the  subroutine  call  provides  for 
automatic  nesting  of  subroutines,  re- 
entrancy,  and  multiple  entry  points. 
Subroutines  may  call  other  subroutines 
(or  even  themselves)  to  any  level  of 
nesting  without  making  special  provi¬ 
sion  for  storage  of  return  addresses  at 
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each  level  of  subroutine  call.  The  sub¬ 
routine  calling  mechanism  in  these  sys¬ 
tems  does  not  modify  any  fixed  location 
in  memory,  thus  providing  for  re- 
entrancy.  This  allows  one  copy  of  a  sub¬ 
routine  to  be  shared  among  several 
interrupting  processes. 

subroutins  colls  —  The  linkage  between  a 
call  to  a  subroutine  and  the  actual  entry 
to  the  subroutine  is  made  in  a  manner 
similar  to  future  patching.  All  calls  to  a 
particular  subroutine  are  linked  in  the 
same  way.  When  a  call  to  a  subroutine  is 
indicated  to  the  loader,  the  address 
where  it  was  last  called  and  the  name  of 
the  subroutine  are  entered  in  a  subrou¬ 
tine  call  table  (SCT).  A  subroutine 
should  not  be  loaded  twice;  therefore,  a 
check  is  made  to  determine  if  it  has  been 
previously  called  or  loaded.  If  a  subrou¬ 
tine  is  called  which  is  already  in  the 
table,  the  first  call  in  the  new  program  is 
linked  to  the  last  call  specified  in  the 
new  subroutine  call  record.  When  a  sub¬ 
routine  is  loaded,  its  name  and  entry 
address  are  entered  in  the  SCT,  and  any 
previous  calls  are  patched  and  directed 
to  the  subroutine  entry  point  with  use  of 
the  ink-back  process. 

subroutine,  closod  —  A  frequently  used 
subroutine  which  can  be  stored  in  one 
place  and  then  connected  to  a  routine 
using  various  linkages  or  calling  se¬ 
quences  or  commands,  at  one  or  more 
locations,  i.e.,  when  it  is  stored  sepa¬ 
rately  from  the  main  routine,  jump  in¬ 
structions  from  program  control  will 
fetch  or  call  the  beginning  of  this  sub¬ 
routine,  and,  at  its  end,  another  transfer 
instruction  will  return  it. 

subroufinu,  datifig  —  A  specific  subroutine 
which  computes  and  stores  associated 
dates  and  times  and  is  programmed  for 
file  updating  relating  to  work  with  com¬ 
puter  runs  of  various  types,  but  usually 
time-sensitive. 

subroutinu,  diruct-insurt  —  A  subroutine 
inserted  directly  into  the  linear  opera¬ 
tional  sequence  rather  than  by  a  jump. 
Such  a  subroutine  must  be  recopied  at 
each  point  that  it  is  needed  in  a  routine. 

tubroutinu,  division  —  See  division  subrou¬ 
tine. 

subroutino,  dynamic  —  A  subroutine 
which  involves  parameters,  such  as  deci¬ 
mal-point  position  or  item  size,  from 
which  a  relatively  coded  subroutine  is 
derived.  The  computer  itself  is  expected 
to  adjust  or  generate  the  subroutine  ac- 
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cording  to  the  parametric  values  cho¬ 
sen. 

subroutino,  editing  —  This  subroutine  has 
parameters  whose  values  are  selected 

firior  to  execution  and  are  used  for  per- 
orming  various  operations,  usually  on 
input  and  output  data  and  before  main 
program  operations. 

subroutino,  flrst-ordor  —  A  subroutine  en¬ 
tered  directly  from  the  main  routine  or 
program  and  subsequently  returned  to 
It. 

subroutino,  first  romovo  —  Same  as  subrou¬ 
tine,  first  order. 

subroutino,  gonorolizod  —  A  subroutine 
written  for  easy  and  ready  use  in  various 
rograms  with  only  minor  adjustments 
y  the  programmer, 
subroutino,  in>lino  —  A  subroutine  in¬ 
serted  directly  into  the  linear  opera¬ 
tional  sequence.  Such  a  subroutine 
must  be  recopied  at  each  point  that  it  is 
needed  in  a  routine. 

subroutino,  insortod  —  1 .  A  separately 
coded  sequence  of  instructions  that  is 
inserted  in  another  instruction  se- 
uence  directly  in  low  order  of  the  line. 

.  A  directly  inserted  subroutine  to  the 
main  line  program  specifically  where  it 
is  requirecl.  3.  A  subroutine  that  must  be 
relocated  and  inserted  into  the  main 
routine  at  each  place  it  is  used. 

subroutino  instructions  —  In  most  systems, 
subroutines  called  programmed  in¬ 
structions  may  be  used  as  if  they  were 
single  commands  by  employing  one  of 
the  programmed  instructions  of  the 
repertoire.  This  capability  allows  the 
programmer  to  define  his  own  special 
command,  through  the  use  of  suorou- 
tines,  which  may  be  changed  by  the  op¬ 
erating  routine  if  desired. 

subroutino  librory  —  A  set  of  standard  and 
proven  subroutines  which  is  kept  on  file 
tor  use  at  any  time. 

subroutino  linkogo  —  In  some  systems, 
subroutines  provide  a  facility  for  main¬ 
taining  a  single  copy  of  a  given  routine 
which  can  be  useef  in  a  repetitive  man¬ 
ner  by  other  programs  located  else¬ 
where  in  memory.  In  order  to  provide 
this  facility,  generalized  linkage  meth¬ 
ods  must  be  established  for  the  purpose 
of  control  transfer  and  information  ex¬ 
change  between  subroutines  and  calling 
programs.  In  some  systems,  the  instruc¬ 
tion  sets  contain  several  instructions 
that  are  useful  for  this  purpose. 
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subroutine,  linked  —  See  subroutine, 
closed. 

subroutine,  microprogram  —  The  use  of 

subroutines  in  computer  programming 
is  well  known  and  well  understood.  Fre¬ 
quently  many  microinstructions  can  be 
saved  ny  using  subroutines  and  using 
sections  of  microcode  as  subroutines  in 
many  different  programs.  If  this  is  to  be 
done,  a  provision  must  be  made  for 
storing  and  restoring  the  current  ad¬ 
dress  for  the  ROM.  Many  techniques  for 
accomplishing  this  are  known.  In  many 
microprogrammed  systems,  this  will  be 
accomplished  by  placing  the  output 
from  tne  address  register  onto  one  of 
the  data  buses  where  it  can  be  stored  in 
a  register.  This  temporary  storage  regis¬ 
ter  can  then  become  one  of  the  address 
sources  for  setting  the  ROM  program 
counter. 

lubroutino,  ono-lovol  —  A  program  which 
cannot  use  other  subroutines  or  itself 
during  its  execution,  i.e.,  a  closed  sub¬ 
routine. 

tubroutino,  opon  —  Same  as  direct  insert 
subroutine. 

fubroutlno,  rolocotoblo  —  A  subroutine 
that  can  be  located  physically  and  inde¬ 
pendently  in  the  memory.  Its  object¬ 
time  location  is  determined  by  the 
processor. 

subroutinos,  orithmotic — Often  includes 
all  the  arithmetic  subroutines  required 
for  FORTRAN,  such  as  sine,  cosine, 
loge,  logio,  exponent,  tangent,  arctan¬ 
gent,  and  square  root. 

iubroutino,  tocond-ordor — ^A  subroutine 
is  entered  from  a  first-order  subroutine 
and  returned  to  it  or  to  the  main  rou¬ 
tine,  whereas,  the  first-order  subroutine 
is  entered  directly  from  the  main  pro¬ 
gram. 

tubroutino,  tocond  romovo  —  Same  as  sub¬ 
routine,  second-order. 

tubroutinot,  flooting-point  —  Special  rou¬ 
tines  that  handle  floating-point  num¬ 
bers  as  arguments. 

tubroutinot,  i/o  (input/output)  tyttom 

—  Input/output  format  control  that 
provides  for  the  various  format  state¬ 
ments  used  in  the  FORTRAN  language. 
These  subroutines  are  also  avail^le  to 
other  programs  and  may  be  called  from 
the  systems  library  tape. 

tubroutinot,  mothomoticol  —  Subroutines 
that  provide  complete  sets  of  mathemat- 

532 


ical  subroutines  including  sine,  cosine, 
square  root,  exponent,  logarithm,  etc. 
tubroutinot,  nott  of  —  The  process  of  sub- 
levels  for  subroutines,  wherein  one  sub¬ 
routine  will  transfer  control  to  another 
subroutine  and  so  on  with  ultimate  con¬ 
trol  climbing  back  through  the  array  of 
subroutines  to  the  subroutine  which 
first  transferred  control. 

tubroutinot,  tciontific  —  Several  subrou¬ 
tines  that  perform  standard  mathemati¬ 
cal  operations  are  available  in  computer 
systems.  These  operations  include 
fixed-point  multiplication  and  division; 
floating-point  addition,  subtraction, 
multiplication,  and  division;  square- 
root  extraction;  matrix  and  statistical 
functions;  and  calculation  of  logarith¬ 
mic  and  trigonometric  functions, 
tubroutino,  tfondord  —  A  subroutine  that 
is  applicable  to  a  class  of  problems, 
tubroutino,  ttotic  —  A  subroutine  that  in¬ 
volves  no  parameters  other  than  the  ad¬ 
dresses  of  the  operands, 
tubroutino  ttotut  toblo  —  See  subroutine 
table. 

tubroutinot,  violation  —  When  the  input 
does  not  conform  to  preset  criteria  or 
limits,  a  violation  subroutine  takes  over, 
tubroutino  toblo  —  The  routine  for  main¬ 
taining  a  listing  of  the  subroutines  in 
core  and  for  bnnging  from  file  the  sub¬ 
routines  as  needed  by  the  application 
program. 

tubroutino,  tott  —  A  routine  designed  to 
show  whether  a  computer  is  functioning 
properly. 

tubroutining,  multilovol  (ditploy)  — 

The  control  state  permits  the  display  to 
jump  from  accessing  one  location  in  the 
memory  to  any  other.  When  it  is  desired 
to  jump  to  a  display  subroutine,  the  re¬ 
turn  address  is  automatically  stored  in  a 
push-down  list. 

iubschomo  —  A  specification  of  part  of  the 
data  base.  Visually,  an  applications  pro¬ 
gram  is  only  interested  in  dealing  with  a 
part;  thus,  only  a  subschema  is  declared 
and  opened  for  access, 
subicribor  and  inquiry  display  —  See  in¬ 
quiry  and  subscriber  display, 
subtcribor’t  loop  —  The  service  provided 
by  the  common  carrier  to  connect  a  cus¬ 
tomer’s  location  to  a  central  office.  This 
always  includes  the  circuit  and  some  cir¬ 
cuit  termination  equipment,  but  may 
also  include  input/output  equipment. 
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Sometimes  referred  to  as  subscriber  sta¬ 
tion. 

subscriber  station  —  The  service  provided 
by  the  common  carrier  to  connect  a  cus¬ 
tomer’s  location  to  a  central  office.  This 
always  includes  the  circuit  and  some  cir¬ 
cuit-termination  equipment,  but  may 
also  include  input/output  equipment. 
Sometimes  referred  to  as  local  loop. 

subscript  —  1 .  A  letter  or  symbol  in  ty^pog- 
raphy  written  below  a  set  name  to  iden¬ 
tify  a  particular  element  or  elements  of 
that  set.  2.  An  indexing  notation.  3.  An 
integer  used  to  specify  a  particular  item 
in  a  list  or  table  according  to  COBOL 
rules,  and  consisting  of  a  numeric  data 
literal-name.  4.  A  notation  used  to  spec¬ 
ify  a  particular  member  of  an  array 
where  each  member  is  referenced  only 
in  terms  of  the  array  name. 

subscripted  variable  —  A  variable  fol¬ 
lowed  by  one  or  more  subscripts  en¬ 
closed  in  parentheses. 

subscripts  (FORTRAN)  —  An  array  is  a 
group  of  quantities.  It  is  often  advanta- 
eous  to  be  able  to  refer  to  this  group 
y  one  name  and  to  refer  to  each  indi¬ 
vidual  quantity  in  this  group  in  terms  of 
its  place  in  the  group.  For  example,  sup¬ 
pose  it  is  desired  to  refer  to  the  second 
quantity  in  a  group,  in  ordinary  mathe¬ 
matical  notation  this  would  be  (the  vari¬ 
able)  NEXTj.  The  quantity  2  is  called  a 
subscript.  In  FORTRAN,  it  is  expressed 
NEXT(2),  and  if  the  array  consists  of  15, 
12,  18,  42,  19,  then  the  second  (posi¬ 
tion)  value  or  subscripted  NEXT(2) 
would  have  the  value  12. 

subsegment  —  A  segment  of  a  program  is 
defined  as  that  portion  of  memory 
which  is  committed  by  a  single  refer¬ 
ence  to  the  loader.  Usually  a  segment 
overlays  some  other  segment  and  may 
have  within  itself  other  portions  which 
in  turn  overlay  one  another,  i.e.,  subseg¬ 
ments.  That  part  of  a  segment  which  is 
actually  brought  into  memory  when  the 
loader  is  referenced  is  called  the  fixed 
part  of  a  segment.  Segments  are  built  up 
from  separate  relocatable  elements, 
common  blocks,  or  other  segments. 

subsegment  tables  —  For  each  segment 
which  itself  has  subsegments,  a  table  is 
automatically  associated  with  its  fixed 
part.  One  table  contains  a  seven-word 
entry  for  each  of  the  subsegments.  The 
entry  holds  information  for  the  loader 
that  describes  the  action  necessary  to 
load  the  corresponding  subsegment 


subsystems,  communications 

and  the  limits  of  memory  in  each  bank 
that  is  used  by  the  segment.  It  also  con¬ 
tains  some  pointer  addresses  to  allow 
the  diagnostic  system  to  analyze  the  cur¬ 
rent  state  of  a  program.  Using  the  infor¬ 
mation  in  this  entry,  it  is  possible  to 
maintain  up-to-date  indications  as  to 
which  segments  are  currently  intact  in 
memory  and  which  were  destroyed  by 
the  loading  of  some  other  segment. 

subsequent  counter  —  See  counter,  subse¬ 
quence. 

subset  —  1 .  A  set  contained  within  a  set.  2. 
A  contraction  of  the  words  “subscriber 
set’’  which  has  been  used  for  many  years 
to  refer  to  the  device  which  is  installed 
on  a  subscriber’s  premises.  A  data  sub¬ 
set  is  a  modulation/demodulation  de¬ 
vice  designed  to  make  business- 
machine  signals  compatible  with  the 
communications  facilities  and  vice 
versa.  It  accepts  digital  information, 
converts  it  into  a  suitable  form  for  trans¬ 
mission  over  the  telephone  circuits,  and 
then  reconverts  the  data  to  its  original 
form  at  the  receiving  end. 

subset,  character  —  A  smaller  set  of  cer¬ 
tain  characters  from  a  larger  or  univer¬ 
sal  set,  all  with  specified  common  fea¬ 
tures. 

subsets,  remote  —  See  remote  subsets. 

substantive  input  —  The  transferral  of 
data  from  an  external  storage  device  to 
an  internal  storage  device,  usually  from 
a  mass  storage  unit  and  off-line,  but  not 
always  so. 

substep  —  A  part  of  a  step. 

substitute  —  To  replace  an  element  of  in¬ 
formation  by  some  other  element  of  in¬ 
formation. 

subsystem  —  An  organization  of  com¬ 
puter  components  (e.g.,  a  tape  drive 
and  controller)  that  comprises  a  func¬ 
tional  unit  that  is  part  of  a  larger  system. 

subsystems,  communications  —  To  allow 
their  central  processors  to  function 
most  effectively  as  real-time  systems, 
computers  are  designed  with  standard 
communication  subsystems.  Some 
members  of  the  family  of  subsystems 
enable  a  central  processor  to  exchange 
data  simultaneously  with  a  number  of 
remote  locations  over  standard  com¬ 
mon-carrier  communications  facilities. 
The  subsystem  consists  of  a  multiplexer 
or  multiplexers,  each  of  which  allows 
simplex  communication  circuits  to 
share  a  computer  i/o  channel,  and  com- 
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munication-line  terminal  units  which 
properly  terminate  the  communication 
circuits  and  translate  the  data  from 
these  circuits  to  a  form  compatible  with 
the  central  processor. 

subtracter  —  A  particular  unit  capable  of 
forming  the  representation  of  the  differ¬ 
ence  between  two  numbers  represented 
by  signals  applied  to  its  inputs. 

subtracter,  full  (parallel)  —  As  regards 
digital  subtracters  (full),  when  parallel 
representation  is  involved,  a  parallel  full 
subtracter  may  be  formed  from  as  many 
three-input  subtracters  as  there  are  di¬ 
gits  in  the  input  words,  with  the  borrow 
output  of  each  connected  to  the  borrow 
input  of  the  three-input  subtracter  cor¬ 
responding  to  the  digit  position  of  next 
higher  significance. 

subfractar,  full  (sarial)  —  As  regards  digi¬ 
tal  subtracters,  when  serial  representa¬ 
tion  is  used,  a  serial  full  subtracter  may 
be  formed  from  a  three-input  subtracter 
with  a  digit  delay  element  connected  be¬ 
tween  the  borrow  output  and  the  bor¬ 
row  input. 

tubtractar,  half  —  A  unit  or  device  capable 
of  representing  the  difference  between 
two  numbers,  usually  restricted  to  per¬ 
mitting  the  subtrahend  to  have  only  one 
nonzero  digit. 

iubtracfar,  half  (parallal)  —  A  special  half 
subtracter  resulting  from  as  many  half 
subtracters  as  permitted  digits  in  the 
input  numerals,  but  with  the  borrow 
output  of  each  half  subtracter  con¬ 
nected  to  the  subtrahend  input  of  the 
half  subtracter  matching  the  next  higher 
significant  digit  position,  i.e.,  forming  a 
full  parallel  subtracter. 

subtractar,  half  (tarial)  —  When  serial 
representation  is  used,  a  serial  half  sub¬ 
tracter  may  be  formed  from  a  two-input 
subtracter  with  a  digit  delay  element 
connected  between  the  borrow  output 
and  the  subtrahend  input. 

fubtractar,  en«  digit  —  Same  as  subtracter, 
half. 

subtractar,  two-input  —  Same  as  subtrac¬ 
ter,  half. 

subtract  tima  —  A  determination  of  the 
elapsed  time  required  for  one  subtrac¬ 
tion  operation,  but  excluding  the  time 
required  to  obtain  and  return  the  quan¬ 
tities  from  storage. 

subtrahand  —  The  number  or  quantity 
that  is  subtracted  from  another  number, 
called  the  minuend,  giving  a  result  usu¬ 
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ally  called  the  difference,  or  sometimes 
called  the  remainder. 

suffix  —  A  label  often  used  in  the  descrip¬ 
tion  of  an  item  by  a  programming  lan¬ 
guage  in  order  to  select  that  item  from 
a  table  in  which  it  occurs. 

sum  —  The  quantity  that  results  from  add¬ 
ing  two  quantities. 

sum,  check  digit  —  A  check  digit  produced 
by  a  sum  check. 

sum,  logical  —  A  result,  similar  to  an  arith¬ 
metic  sum,  obtained  in  the  process  of 
ordinary  addition,  except  that  the  rules 
are  such  that  a  result  of  one  is  obtained 
when  either  one  or  both  input  variables 
is  a  one,  and  an  output  of  zero  is  ob¬ 
tained  when  the  input  variables  are  both 
zero.  The  logical  sum  is  the  name  given 
the  result  produced  by  the  inclusive  or 
operator. 

summarizing  —  For  control  of  operations 
in  which  data  is  summarized  and  then 
recorded  in  summary  form,  a  final  total 
of  a  key  field  or  fields  can  be  ac¬ 
cumulated  from  the  summarized  data 
and  balanced  to  one  accumulated  from 
the  detail  data.  In  card-to-card  and  tape- 
to-tape  runs,  the  stored  program  should 
develop  the  necessary  final  totals  of  the 
summary  data  when  it  is  recorded  on 
the  output  tape;  it  should  also  balance  it 
at  the  end  of  the  run  to  a  control  total 
read  from  a  control  card  or  the  tape 
label. 

summary  —  A  report  that  is  lacking  in  de¬ 
tails. 

summation  chock  —  See  check,  summation. 

summor  —  In  analog  representation,  a 
unit  with  two  or  more  input  variables 
and  one  output  variable  which  is  equal 
to  the  sum,  or  a  weighted  sum,  of  the 
input  variables. 

summing  amplifier  —  By  introducing  mul¬ 
tiple  input  paths  to  an  operational  am¬ 
plifier,  a  summing  amplifier  is  created. 
The  device  adds,  inverts,  and  multiplies 
each  input  variable. 

summing  integrator  —  By  replacing  the 
feedback  resistor  of  a  summing  am¬ 
plifier  with  a  capacitor,  continuous  inte¬ 
gration  of  the  sum,  with  respect  to  time, 
IS  performed  over  a  time  base  which  de¬ 
pends  on  the  value  of  the  capacitor. 
Conceptually,  the  integrator  constitutes 
the  most  important  element  of  the  ana¬ 
log  computer. 

summing  point  —  See  point,  summing. 

sum,  partial  —  A  particular  result  obtained 


turn,  tideways 

from  the  addition  of  two  or  more  num¬ 
bers  without  considering  carries,  i.e.,  in 
binary  numeration  systems,  the  partial 
sum  IS  the  same  result  as  is  obtained 
from  the  exclusive  or  operation. 

turn,  tideways  —  A  specific  sum  which  is 
developed  by  adding  digits  without  re- 
ard  to  position,  i.e.,  sideways  sums  are 
rought  forward  by  attaching  various 
weights  to  the  different  digit  positions 
and  most  often  form  dieck  digits 
through  odd  or  even  parity  techniques. 

superimposed  circuit  —  An  additional 
channel  obtained  from  one  or  more  cir¬ 
cuits,  normally  provided  for  other  chan¬ 
nels,  in  such  a  manner  that  all  the 
channels  can  be  used  simultaneously 
without  mutual  interference. 

superimpose  (SI)  —  Moves  data  from  one 
location  to  another,  superimposing  bits 
or  characters  on  the  contents  of  spe¬ 
cified  locations. 

superposed  circuit  —  See  superimposed 
circuit. 

superscript  —  In  mathematical  and  model¬ 
building  notation,  a  symbol  written 
above  and  to  the  right  of  the  base  sym¬ 
bol  to  indicate  a  specified  function  or 
differentiation  from  some  other  similar 
or  same  base  letter  or  character.  Also 
the  power  to  which  a  number  is  to  be 
raised  is  placed  in  the  superscript  loca¬ 
tion,  and  most  often  to  indicate  a  cell  of 
a  matrix  or  a  derivation,  or  a  unit  of  a 
particular  set,  if  the  character  indicates 
the  universal  set. 

supervising  system  —  1 .  A  program  that 
controls  loading  and  relocation  of  rou¬ 
tines  and  in  some  cases  makes  use  of 
instructions  which  are  unknown  to  the 
general  programmer.  Effectively,  an  ex¬ 
ecutive  routine  is  part  of  the  machine 
itself  (synonymous  with  monitor  rou¬ 
tine,  supervisory  routine,  and  supervi¬ 
sory  program).  2.  A  set  of  coded 
instructions  designed  to  process  and 
control  other  sets  of  coded  instructions. 
3.  A  set  of  coded  instructions  used  in 
realizing  automatic  coding.  4.  A  master 
set  of  coded  instructions. 

iupervitor  —  An  executive  routine. 

supervisor,  computer  —  An  individual  who 
is  responsible  for  the  operation  and 
scheduled  use  of  computer  and  periph¬ 
eral  devices. 

supervisor,  executive  —  The  supervisor 
routine  is  the  executive-system  program 
component  that  controls  the  sequenc- 


supervisory  control,  operoting  system 

ing,  setup,  and  execution  of  all  runs  en¬ 
tering  the  computers.  It  is  designed  to 
control  the  execution  of  an  unlimited 
number  of  programs  in  a  multiprogram¬ 
ming  environment,  while  preventing 
each  program  from  being  affected  by 
the  coexistence  of  other  programs.  The 
supervisor  contains  three  levels  of  sche¬ 
duling;  coarse  scheduling,  dynamic  allo¬ 
cation,  and  central  processor  unit 
dispatching.  Runs  entering  are  sorted 
into  information  files,  and  these  files  are 
used  by  the  supervisor  for  run  schedul¬ 
ing  and  processing.  Control  statements 
for  each  run  are  retrieved  and  scanned 
by  the  control-command  interpreter  to 
facilitate  the  selection  of  runs  tor  setup 
by  the  coarse  scheduler.  (Some  sys¬ 
tems.) 

tuparvifor  interrupts  —  Supervisor  call  in¬ 
terruptions  are  caused  by  the  program 
issuing  an  instruction  to  turn  over  con¬ 
trol  to  the  supervisor  (a  type  of  master- 
control  program).  The  exact  reason  for 
the  call  IS  shown  in  the  PSW  (program 
status  word). 

iuparviior  mode  —  A  mode  of  operation 
under  which  only  certain  operations, 
such  as  memory-protection  modifica¬ 
tion  instructions  and  input/output  op¬ 
erations,  are  permitted. 

supervisor  (monitor)  —  The  section  of  the 
operating  system  that  accepts  operator 
commands  that  relate  to  system  control. 
The  supervisor  is  often  considered  to  be 
the  man-machine  interface  for  many 
control  functions  of  the  computer  sys¬ 
tem. 

supervisor,  overloy  —  See  overlay  supervi¬ 
sor. 

supervisor  program  test. —  A  supervisory 
program  that  is  used  for  notning  else 
except  testing. 

supervisor,  system  —  See  system  supervi¬ 
sor. 

supervisory  control  —  1 .  A  control  system 
that  furnishes  intelligence,  usuallv  to  a 
centralized  location,  to  be  used  by  an 
operator  to  supervise  the  control  of  a 
process  or  operation. 2.  Characters  or 
signals  that  automatically  actuate  eq^uip- 
ment  or  indicators  at  a  remote  terminal. 

supervisory  control,  operoting  system  — 
The  operating-system  software  consists 
of  a  supervisory  control  program,  sys¬ 
tem  programs,  and  system  subroutines. 
Included  are  a  symbolic  assembler  and 
macroprocessor,  a  language  compiler, 
and  debugging  aids.  A  library  of  general 
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supervisory  pocket,  telecommunications 
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utility  programs  is  also  provided  as  well 
as  otner  software  packages, 
supervisory  packet,  telecommunications 

—  Various  access  systems  offer  telecom¬ 
munications  supervisory  packages  that 
can  automatically  direct  the  output  from 
the  host  system  to  a  particular  device 
specified  by  the  user,  or  to  a  file  in  the 
user’s  library.  Automatic  supervision 
frees  the  user’s  port  for  execution  of 
other  on-line  programs  and  allows  the 
user  to  make  periodic  checks  on  the  sta¬ 
tus  of  a  job  for  remote  job  entry  sys¬ 
tems. 

tuparvitory  programs  —  Computer  pro¬ 
grams  that  have  the  primary  function  of 
scheduling,  allocating,  ana  controlling 
system  resources  rather  than  processing 
data  to  produce  results, 
tuporviso^  programs  simulation  —  See 
simulation,  supervisory  programs, 
suporvisory  routino  —  Same  as  executive 
routine. 

suporvisory  systom  —  All  of  the  supervi¬ 
sory  programs  used  by  one  given  sys¬ 
tem. 

supplomontary  maintonanco  timo  —  See 

maintenance  time,  supplementary, 
support  chips  —  Chips  that  are  required  to 
assist  the  CPU  chip  for  complete  opera¬ 
tion  beyond  the  basic  processor  opera¬ 
tion,  such  as  peripheral  control  chips, 
support  procossor,  attachod  —  The  utiliza¬ 
tion  of  multiple  computers,  usually  two, 
connected  via  channel-to-channel 
adapters,  to  increase  the  efficiency  in 
processing  many  short-duration  jobs, 
support  programs  —  Those  programs 
which  support  or  aid  the  supervisory 
programs  and  the  application  pro¬ 
rams,  and  include  diagnostics,  testing, 
ata  generators,  etc. 
support  softwaro  —  Most  microcomputer 
manufacturers  offer  users  the  opportu¬ 
nity  to  develop  fixed  programming  rou¬ 
tines  that  convert  a  microprocessor  sys- 
teni  into  a  dedicated  control  element. 
This  is  accomplished  by  means  of  soft¬ 
ware  that  emulates  or  simulates  the  ac¬ 
tual  system.  Software  support  consists 
of  tape,  disk,  and  card  libraries  that  per¬ 
mit  user  program  development  with  test 
and  debug  system  devices, 
support  systoms  —  1 .  Programming  sys¬ 
tems  that  are  used  to  develop  or  sup¬ 
port  the  normal  translation  functions  of 
any  of  the  machine,  procedural,  or 
problem-oriented  languages.  2.  A  col¬ 

536 


lection  of  computer  programs  to  aid  the 
production  and  checKout  of  a  system.  3. 
The  combination  of  the  skills,  tech¬ 
niques,  and  equipment  to  operate  and 
maintain  a  system. 

supprastion  —  An  cmtional  function  in  ei¬ 
ther  on-line  or  off-line  printing  devices 
that  permits  them  to  ignore  certain 
input  characters  or  groups  of  charac¬ 
ters. 

supprassion,  space  —  See  space  suppres¬ 
sion. 

suppression,  zero  —  The  elimination  of 
the  zeros  to  the  left  of  the  significant 
digits,  usually  before  printing. 

suppressor,  echo  —  A  voice-operated  de¬ 
vice  for  connection  to  a  two-way  tele¬ 
phone  circuit  to  attenuate  echo  currents 
m  one  direction  caused  by  telephone 
currents  in  the  other  direction. 

surface  recording  —  Storage  of  informa¬ 
tion  on  the  ferric-oxide  coating  on  mag¬ 
netic  tape,  magnetic  drums,  etc. 

swapping  —  In  time  sharing,  the  transfer 
of  a  currently  operating  program  from 
system  memory  to  an  external  storage 
device,  the  replacement  of  that  program 
by  a  program  of  higher  priority,  and  the 
restoration  of  the  temporarily  stored 
program  following  execution  of  the 
higher  priority  program. 

swapping,  pulsa  —  Same  as  pulse  regener¬ 
ation. 

swap  time  —  The  time  required  to  trans¬ 
fer  a  program  from  external  memory  to 
high-speed  internal  memory  and  vice 
versa. 

SWIFT  —  Acronym  for  the  Society  for 
Worldwide  Interbank  Financial  Tele¬ 
communication,  an  organization  similar 
to  the  Bank  Wire  connecting  approxi¬ 
mately  400  member  banks  in  Europe 
and  North  America. 

swing,  fraquancy  —  Pertaining  to  a  modu¬ 
lated  wave,  the  variation  due  to  modula¬ 
tion,  of  the  instantaneous  frequency 
above  and  below  the  carrier  frequency. 

switch  —  1 .  A  point  in  a  program  from 
which  a  program  may  proceed  to  one  of 
several  possible  courses  of  action,  de¬ 
pending  on  conditions  established  by 
the  programmer;  conditional  state¬ 
ments  are  often  used  to  establish 
switches  of  this  kind;  a  branch  point.  2. 
A  mechanical,  electromechanical,  or 
electronic  device,  built  into  a  unit  of 
equipment,  that  can  be  interrogated  in 
order  to  select  a  course  of  action.  3.  A 


switch  and  soorch  capability 

symbol  used  lo  indicate  a  branchpoint, 
or  a  set  of  instructions  to  condition  a 
branch.  4.  A  device  that  can  alter  flow. 
Switches  may  be  activated  manually  or 
under  program  control, 
switch  and  saarch  capability  —  A  means  by 
which  a  sequence  of  searching  instruc¬ 
tions  may  be  recorded  on  one  cassette 
to  drive  a  second  cassette,  enabling  the 
operator  to  merge  variable  information 
with  standard  paragraphs  or  other  un¬ 
changing  material. 

switch,  braakpoint  —  A  manually  operated 
switch  that  controls  conditional  opera¬ 
tion  at  breakpoints,  used  primarily  in 
debugging. 

switch-cantral  computar  —  A  computer  de¬ 
signed  to  handle  data  transmission  to 
and  from  remote  computers  and  termi¬ 
nals. 

switched  circuit  —  A  circuit  or  channel  that 
may  be  connected  and  disconnected  by 
action  of  one  or  more  of  the  associated 
stations,  or  by  external  means, 
switchod  lina  —  A  communications  link 
for  which  the  physical  path  may  vary 
with  each  usage,  e.g.,  the  dial-up  tele¬ 
phone  network. 

switchad-massaga  natwork  —  A  service 
offered  by  the  common  carrier  in  which 
a  customer  may  communicate  with  any 
other  customer  receiving  the  same  ser¬ 
vice.  Examples  are  TELEX  and  TWX. 
switch,  •lactronic  —  A  circuit  element 
causing  a  start  and  stop  action  or  a 
switching  action  electronically,  usually 
at  high  speeds. 

switch,  function  —  A  circuit  having  a  fixed 
number  of  inputs  and  outputs  designed 
so  that  the  output  information  is  a  iunc- 
tion  of  the  input  information.  Each  cir¬ 
cuit  expresses  a  certain  code,  signal 
configuration,  or  pattern, 
switching  —  Provisions  of  point-to-point 
transmission  between  dynamically 
changing  sources  and  sinks  (i.e.,  differ¬ 
ent  sources  and  different  sinks  are  con¬ 
nected  and  disconnected  as  required), 
switching  applications  —  Message-han¬ 
dling  applications  in  which  the  com¬ 
puter  is  used  to  accept  messages  from 
terminals,  route  the  messages  over 
trunk  lines  at  perhaps  higher  speeds  to 
remote  message  switching  computers, 
and  provide  certain  reliability  functions 
such  as  an  audit  trail  and  error  control. 
Message  switching  is  a  somewhat  differ¬ 
ent  application  of  computer  communi- 


twitching,  olostomoric  contact 

cations  in  that  there  is  no  user 
processing  involved.  The  sole  purpose 
of  the  system  is  to  communicate  mes¬ 
sages  from  one  point  to  another  point, 
twitching,  blank  —  A  specific  range  of  val¬ 
ues  in  which  the  incoming  signal  can  be 
altered  without  also  changing  the  out- 
oing  response.  (Synonymous  with 
ead  space  and  dead  zone,  and  similar 
to  neutral  zone.) 

twitching  contor  —  A  location  at  which  in¬ 
coming  data  from  one  circuit  is  trans¬ 
ferred  to  the  proper  outgoing  circuit, 
twitching  cantar,  automatic  mottago  — 
A  location  where  an  incoming  message 
is  automatically  directed  to  one  or  more 
outgoing  circuits  according  to  intelli¬ 
gence  contained  in  the  message, 
twitching  contor,  tomioutomotic  mottogo 
—  A  location  where  an  incoming  mes¬ 
sage  is  displayed  to  an  operator  who  di¬ 
rects  the  message  to  one  or  more 
outgoing  circuits  according  to  informa¬ 
tion  read  from  the  message, 
twitching  contor,  torn-topo  —  A  location 
where  operators  tear  off  the  incoming 
printed  and  punched  paper  tape  and 
transfer  it  manually  to  the  proper  out¬ 
going  circuit. 

twitching  circuit  —  A  circuit  which  per¬ 
forms  a  switching  function.  In  comput¬ 
ers,  this  is  performed  automatically  by 
the  presence  of  a  certain  signal  (usually 
a  pulse  signal).  When  combined,  switch¬ 
ing  circuits  can  perform  a  logical  opera¬ 
tion. 

twitching,  circuit  or  lino  —  A  switching 
technique  where  the  connection  is  made 
between  the  calling  party  and  the  called 
•party  prior  to  the  start  of  a  communica¬ 
tion  (for  example,  telephone  switching), 
twitching  coolliciont  —  The  derivative  of 
the  applied  magnetizing  force  with  re¬ 
spect  to  the  reciprocal  of  the  resultant 
switching  time. 

twitching,  crott-chonnol  —  An  optional 
feature  that  permits  direct-program  ac¬ 
cess  to  attached  input/output  devices 
through  two  channels, 
twitching,  olottomoric  contact  —  A  type  of 
switch  construction  usually  used  in  low- 
cost,  low-profile  keyboards,  like  those 
for  pocket  calculators.  A  “soft”  contact 
eliminates  problems  of  contact  bounce, 
and  the  relatively  high  contact  resist¬ 
ance  is  no  problem  with  the  MOS  cir¬ 
cuits  found  in  many  calculator  chips  and 
microprocessors. 
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twitching,  mestagn 

twitching,  mettage  —  The  technique  of 
receiving  a  message,  storing  it  until  the 
proper  outgoing  circuit  is  available,  and 
then  retransmitting  it. 

twitching,  pocket — data  transmission 
process,  utilizing  addressed  packets, 
whereby  a  channel  is  occupied  only  for 
the  duration  of  transmission  of  the 
packet.  In  certain  data  communication 
networks  the  data  may  be  formatted 
into  a  packet  or  divided  and  then  for¬ 
matted  into  a  number  of  packets  (either 
by  the  data  terminal  equipment  or  by 
equipment  within  the  network)  for 
transmission  and  multiplexing  pur¬ 
poses. 

switching,  push-button  ^ — A  reperforator 
switching  system  which  permits  the  se¬ 
lection  of  the  outgoing  channel  by  an 
operator. 

switching  spoco  —  Same  as  gap,  interword. 

switching,  store  and  forword  —  Same  as 
message  switching. 

switching  theo^  —  A  particular  branch  of 
theory  relating  to  combinational  logic, 
its  operation,  behavior,  and  conse¬ 
quences,  i.e.,  concerning  such  devices 
as  computer  Turing  machines,  logic  ele¬ 
ments,  and  switch  networks. 

switching  time  —  1 .  The  interval  between 
the  reference  time  and  the  last  instant  at 
which  the  instantaneous  voltage  re¬ 
sponse  of  a  magnetic  cell  reaches  a 
stated  fraction  of  its  peak  value.  2.  The 
interval  between  the  reference  time  and 
the  first  instant  at  which  the  instanta¬ 
neous  integrated  voltage  response 
reaches  a  stated  fraction  of  its  peak 
value. 

switch  insortion  —  The  insertion  of  infor¬ 
mation  into  a  computer  system  by  an 
operator  who  operates  the  switches 
manually. 

switch,  logical  —  An  electronic  device 
used  for  directing  input  cards  to  one  of 
a  number  of  outputs. 

switch,  manual  —  The  hand  operated  de¬ 
vice  designed  to  cause  alternate  actions. 
Contrasted  with  the  electronic  switch. 

switch  matrix  —  An  array  of  circuit  ele¬ 
ments  interconnected  specifically  to 
perform  a  particular  function  as  inter¬ 
connected,  i.e.,  the  elements  are  usually 
transistors,  diodes,  and  relay  gates  com¬ 
pleting  logic  functions  for  encoding, 
transliteration  of  characters,  decoding 
number  system  transformation,  word 
translation,  etc.,  and  most  often  input  is 
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taken  along  one  dimension  while  output 
is  taken  along  another, 
switch,  N-way  —  See  switch,  programmed, 
switch,  oparation-cofitrol  —  A  particular 
type  of  matrix  switch  that  selects  the 
input  lines  of  a  matrix.  The  output  of 
the  matrix  controls  the  logic  elements 
which  execute  specific  operations, 
switchovar  —  The  act  of  transferring  the 
real-time  processing  work  load  from 
one  specific  or  multiplexer  program  to 
another  in  a  duplex  system.  Switchover 
must  be  initiated  manually  in  some  sys¬ 
tems;  in  many  others,  it  can  be  accom¬ 
plished  automatically, 
switch,  programmad  —  A  particular  in¬ 
struction  which  may  be  in  the  form  of  a 
numeral  and  may  be  placed  in  a  routine 
to  allow  the  computer  to  select  one  of  a 
number  of  alternative  paths  in  its  pro¬ 
gram;  i.e.,  switch  settings  on  the  console 
equipment  can  be  inspected  by  opera¬ 
tors  or  the  computer  and  result  in 
changes  or  branches  in  the  main  pro¬ 
gram. 

switch,  read  —  A  special  switching  device 
which  consists  of  magnetic  contactors 
which  are  sealed  into  a  glass  tube.  The 
contactors  are  actuated  by  the  magnetic 
field  of  an  external  solenoid,  electro¬ 
magnet,  or  permanent  magnet, 
switch  ragistar  —  A  function  performed  by 
a  physical  switch  that  can  also  be  imple¬ 
mented  by  software,  with  switches  being 
set  through  a  terminal  device  or  a  mem¬ 
ory  location.  Generally,  it  is  a  physical 
register  made  up  of  a  number  ot  manual 
switches,  typically  equal  to  the  number 
of  bits  in  the  computer,  and  often 
located  on  the  computer  control  panel. 
The  switch  register  is  used  for  manual 
entry  of  addresses  and  data  into  com¬ 
puter  memory  and  for  manual  interven¬ 
tion  in  program  execution, 
switch,  sansa  —  The  sense  switches  on  the 
operator’s  console  provide  manual  con¬ 
trol  of  program  branching.  Testing  of 
the  sense-switch  settings  occurs  wnen 
the  sense-switch  instruction  is  given, 
switch  setting,  branch-on  —  See  branch-on 
switch  setting. 

switch,  storage  —  A  manually  operated 
switch  or  group  of  switches,  most  often 
on  computer  consoles  to  permit  opera¬ 
tors  to  read  register  contents, 
switch,  tape-feed  —  A  switch  that  causes 
the  reperforator  to  meter  a  predeter¬ 
mined  length  of  blank  tape. 


twitch,  tapa  t«l«ct 

twitch,  tape  t«l«ct  —  A  particular  control 
rotary  switch  which  has  the  capability  of 
selecting  either  a  neutral  mode  during 
automatic  operation  or  the  use  of  one  oi 
the  on-line  tape  units. 

twitch,  toggle  —  1 .  A  manual  electric 
switch  operated  with  a  small  projecting 
arm.  2.  An  electronically  operated  cir¬ 
cuit  that  holds  either  of  two  states  until 
changed. 

tyllabi*  —  A  term  used  to  describe  groups 
of  characters  or  portions  of  machine 
words. 

tymbiont  control  —  Symbionts,  besides 
being  routines  from  main  programs, 
may  oe  concurrently  performing  typical 
off-line  operations,  such  as  tape-to- 
printer,  independent  of  the  main  pro- 
p-am.  Symbionts  may  be  initialized  by 
the  operator,  or  by  a  main  program. 
Symbiont  operations  may  be  sus¬ 
pended,  terminated,  or  reinitiated  at 
any  time. 

tytnbiontt  —  Small  routines,  called  sym¬ 
bionts,  run  concurrently  with  the  series 
of  main  programs.  Tnese  symbionts 
move  information  back  and  forth  be¬ 
tween  the  peripherals  and  magnetic 
drum.  Main  programs  desiring  commu¬ 
nication  with  these  peripherals  refer¬ 
ence  input/output  subroutines  that 
transfer  data  images  between  the  drum 
and  peripherals. 

symbol  —  1 .  A  simplified  design  repre¬ 
senting  a  part  in  a  schematic  circuit  dia¬ 
gram.  2.  A  letter  representing  a 
particular  quantity  in  formulas.  3.  In 
some  systems  a  symbol  consists  of  up  to 
eight  letters  and  digits  beginning  with  a 
letter.  Symbols  are  defined  by  their  ap¬ 
pearance  as  statement  labels  or  equality 
symbols.  The  value  of  a  symbol,  defined 
as  a  label,  is  the  value  of  the  location 
counter  at  the  time  the  label  was  en¬ 
countered.  The  value  of  a  symbol, 
defined  by  equality,  is  the  value  of  the 
expression  appeanng  on  the  right  of  the 
equal  sign.  4.  A  conventional  represen¬ 
tation  or  a  concept  or  a  representation 
of  a  concept  upon  which  agreement  has 
been  reacned. 

symbol,  abstract^  A  specific  symbol 
whose  shape  or  pattern  is  not  indicative 
of  its  meaning  or  use,  and  which  almost 
always  requires  definition  for  each  par¬ 
ticular  application. 

symbol,  brookpolnt  —  A  symbol  that  may 
be  optionally  included  in  an  instruction 


symbolic  ossombly-languogo  listing 

(as  an  indication,  tag,  or  flag)  to  desig¬ 
nate  it  as  a  breakpoint. 

symbol,  chock  —  See  check  symbol. 

symbol  cross-roforonco  toblo,  microcom- 
putor  —  An  alphabetic  list  of  all  identifi¬ 
ers  used  in  a  program  module,  their 
attributes  and  values,  and  a  list  of  the 
input  source  records  on  which  they  were 
referenced. 

symbol  dictionary,  oxtornol  —  See  external 
symbol  dictionary  (ESD). 

symbol,  oxtornol  —  A  symbol  for  a  loca¬ 
tion  name  which  appears  in  the  external 
symbol  dictionary  of  a  program.  The 
program  must  permit  the  named  loca¬ 
tion  to  be  referred  to  by  other  pro¬ 
grams.  Since  in  most  programming, 
separately  written  subroutines  must  be 
united  before  execution  by  a  linkage 
loader  or  editor,  they  must  not  occupy 
overlapping  regions  of  memory,  but  in¬ 
stead  must  occupy  adjacent  areas.  Thus, 
the  programs  must  refer  to  a  data  item 
or  instruction  in  other  programs  by  ex¬ 
ternal  symbols. 

symbol,  llowchort^ — A  symbol  ,used  to 
represent  an  operation,  data,  or  equip¬ 
ment  in  data-processing  problems. 

symbolic  oddross  —  A  label  assipied  to  a 
specific  word  in  a  routine  for  the  conve¬ 
nience  of  the  programmer.  The  symbol 
used  is  independent  of  the  location  of  a 
word  within  a  routine.  It  identifies  the 
field  of  data  to  be  operated  on  or  the 
operation  to  be  used,  rather  than  its 
storage  location. 

symbolic  oddrossing  —  See  addressing, 
symbolic. 

symbolic  assomblor  —  An  assembler  that 
lets  the  programmer  code  instructions 
in  a  symoolic  language.  The  assembler 
allows  mnemonic  symbols  to  be  used 
for  instruction  cooes  and  addresses. 
Constant  and  variable  storage  registers 
can  be  automatically  assigned.  Tne  as¬ 
sembler  produces  a  binary  object  tape 
and  lists  a  symbol  table  with  memory 
allocations  and  useful  diagnostic  mes¬ 
sages. 

symbolic  oisombly-languogo  listing  — 

A  listing  that  contains  the  symbolic  in¬ 
structions  equivalent  to  the  binary  code 
output  of  the  compiler.  This  assembly- 
language  output  listing  is  useful  as  a 
debugging  aid.  By  including  certain 
pseuoo-operation  codes  in  “in-line”  as¬ 
sembly  language,  the  assembly-lan¬ 
guage  output  can  be  assembled  by  the 
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assembler  routine.  (If  output  is  ob¬ 
tained  on  either  cards,  paper  tape,  or 
magnetic  tape.)  This  will  allow  modifi¬ 
cation  of  programs  at  the  assembly-lan¬ 
guage  level. 

symbolic  assombly  systom  —  A  program 
system  developed  in  two  parts:  a  sym¬ 
bolic-language  program  and  a  com¬ 
puter  program  (processor).  The 
processor  translates  a  source  program 
developed  in  symbolic  language  to  a 
machine  object  program. 

symbolic  codo  —  This  code  expresses  pro¬ 
grams  in  source  language,  i.e.,  by  refer¬ 
ring  to  storage  locations  and  machine 
operations  by  symbolic  names  and  ad¬ 
dresses  that  are  independent  of  their 
hardware  determined  names  and  ad¬ 
dresses.  (Synonymous  with  pseudocode 
and  contrasted  with  machine-language 
code.) 

symbolic  coding  —  1 .  Coding  in  which  the 
instructions  are  written  in  nonmachine 
language;  i.e.,  coding  using  symbolic 
notation  for  operators  and  operands.  2. 
Writing  programs  in  any  language  other 
than  absolute  machine  language. 

symbolic-coding  format  —  In  writing  in¬ 
structions  using  the  assembly  language, 
the  programmer  is  primarily  concerned 
with  three  memory  fields:  a  label  field, 
an  operation  field,  and  an  operand  field. 
It  is  possible  to  relate  the  symbolic  cod¬ 
ing  to  its  associated  flowchart,  if 
desired,  by  appending  comments  to 
each  instruction  line  or  program  seg¬ 
ment.  All  of  the  memory  fields  are  in 
free  form,  providing  the  greatest  conve¬ 
nience  possible  for  the  programmer. 
Consequently,  the  programmer  is  not 
hampered  by  the  necessity  to  consider 
fixed  form  boundaries  in  the  design  of 
his  symbolic  coding. 

symbolic  convorsion  program  —  Ab¬ 
breviated  SCP.  A  one-to-one  compiler 
for  symbolic  addresses  and  operation 
codes  designed  for  systems  of  the  Inter¬ 
national  Telephone  and  Telegraph 
Corp.  (ITT). 

symbolic  dobugging  —  Symbolic  com¬ 
mands  (or  marcoinstructions)  are  util¬ 
ized  to  assist  in  the  debugging 
procedure. 

symbolic  dock  —  A  deck  of  punched  cards 
containing  programs  written  in  sym¬ 
bolic  language  as  opposed  to  programs 
written  in  binary  language. 

symbolic  oditor  —  Permits  the  editing  of 
source-language  programs  by  adding  or 
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deleting  lines  of  text.  All  modification, 
reading,  punching,  etc.,  is  controlled  by 
symbols  typed  at  the  keyboard.  The  edi¬ 
tor  reads  parts  or  all  of  a  symbolic  tape 
into  memory  where  it  is  available  ror 
immediate  examination,  correction,  and 
relisting. 

symbolic  input/output  referencing  — 

References  to  data  on  tape  or* disk  are 
made  symbolical^.  Instead  of  describ¬ 
ing  the  address  of  a  certain  disk  or  tape, 
the  programmer  refers  to  such  data  with 
a  functional  name.  This  means  the  pro¬ 
rammer  need  not  keep  in  mind  wnere 
ata  will  be  coming  from.  It  also  means 
that  there  is  a  good  deal  of  flexibility  for 
the  machine  operator.  He  can  mount 
tapes  in  the  most  efficient  way  each  day. 
Tne  control  programs  set  up  an  input 
and  output  assignment  table  indicating 
the  whereabouts  of  data  files.  These  ta¬ 
bles  are  used  as  directories  when  pro¬ 
grams  are  run. 

This  flexibility  helps  the  operator 
schedule  work  so  that  jobs  can  be 
loaded,  tapes  mounted,  and  disk  packs 
attached  before  a  job  is  called  by  the 
control  program. 

symbolic  instruction  —  An  instruction  in  an 
assembly  language  directly  translatable 
into  a  machine  code.  An  instruction 
using  symbols  to  represent  or  express 
the  operator  part  and  the  address  parts. 

symbolic  koy  —  In  COBOL,  contrast  with 
actual  key. 

symbolic  languogo  —  The  discipline  that 
treats  formal  logic  by  means  or  a  formal¬ 
ized  artificial  language  or  symbolic  cal¬ 
culus  whose  purpose  is  to  avoid  the 
ambiguities  and  logical  inadequacies  of 
natural  languages.  Advantages  of  the 
symbolic  method  are  greater  exactness 
of  formulation,  and  power  to  deal  with 
complex  material. 

symbolic  logic —  1.  The  study  of  formal 
logic  and  mathematics  by  means  of  a 
special  written  language  that  seeks  to 
avoid  the  ambiguity  and  inadequacy  of 
ordinary  language.  2.  The  mathematical 
concepts,  techniques  and  languages  as 
used  in  the  foregoing  definition,  what¬ 
ever  their  particular  application  or  con¬ 
text.  (Synonymous  with  mathematical 
logic,  and  related  to  logic.) 

symbolic  namos  —  1 .  Names  assigned  by 
programmers  to  represent  addresses  or 
locations  in  a  program.  2.  Names  given 
to  variable  values  in  high-level  language 
programs. 


tymbolic  notation 


tynchronixotion,  bit 


symbolic  notation  —  A  method  of  repre¬ 
senting  a  storage  location  by  one  or 
more  figures. 

tymbolic  number  —  A  numeral,  used  in 
writing  routines,  for  referring  to  a  spe¬ 
cific  storage  location;  such  numerals  are 
converted  to  actual  storage  addresses  in 
the  final  assembling  of  the  program. 

symbolic  parameter  —  In  assembler  pro¬ 
gramming,  a  variable  symbol  declared 
in  the  prototype  statement  of  a  mac- 
rodefinition.  A  symbolic  parameter  is 
usually  assigned  a  value  from  the  corre¬ 
sponding  operand  in  the  macroinstruc- 
tion  that  calls  the  macrodefinition. 

tymbolic  progromming  —  The  use  of  arbi¬ 
trary  symbols  to  represent  addresses  in 
order  to  facilitate  programming. 

symbol,  item  seporation  —  A  control  sym¬ 
bol  which  indicates  beginning  of  an 
item. 

symbol,  logic  —  1 .  A  symbol  used  to  repre¬ 
sent  a  logic  element  graphically.  2.  A 
symbol  used  to  represent  a  logic  con¬ 
nective. 

symbol,  logicol  —  A  sign  used  as  an  opera¬ 
tor  to  denote  the  particular  operation  to 
be  performed  on  the  associated  varia¬ 
bles. 

symbol,  mnomonic  —  Frequently  used 
symbols  for  representation  of  informa¬ 
tion  and  so  selected  to  assist  the  pro¬ 
grammer’s  memory  in  recalling 
meaning,  as  MPY  for  multiply. 

symbols,  atomic  —  In  list  processing  lan¬ 
guages,  atomic  symbols  are  sometimes 
referred  to  as  atoms  when  using  list 
processing  languages  and  may  either  be 
numeric  or  nonnumeric.  The  external 
representation  of  a  nonnumeric  atomic 
symbol  is  a  string  of  letters  or  digits 
starting  with  a  letter,  such  as  AB5,W  or 
epsilon. 

symbols,  functional  —  A  block  diagram 
term  representing  the  functional  de¬ 
sign,  i.e.,  the  practical  specification  of 
the  working  relations  between  all  parts 
of  a  system. 

symbol,  specific  —  Same  as  character,  spe¬ 
cial. 

symbols,  standard  language  —  Prescribed 
graphical  shapes  used  to  represent  spe¬ 
cial  meanings  or  functions  in  any  com¬ 
puter  program. 

symbol  string  —  A  concatenation  of  items 
or  characters,  i.e.,  a  one-dimensional 
array  of  such  items  ordered  only  by  ref¬ 


erence  to  the  relations  between  adja¬ 
cent  members. 

symbol  tablo  —  See  table,  symbol, 
symbol  tablo  control  —  Symbols  that  have 
been  defined  and  used,  but  are  no 
longer  required,  may  be  deleted  from 
the  symbol  table.  This  allows  room  for 
new  symbols.  Thus,  a  very  large  pro¬ 
gram  can  be  assembled  with  a  rdatively 
small  symbol  storage  area, 
symbol,  terminating  —  A  symbol  on  the 
tape  indicating  the  end  of  a  block  of  in¬ 
formation.  (Related  to  gap.) 
symmetric  difforonco  goto  —  Same  as  gate, 
exclusive  or. 

symmetric  linear  programming  —  A  fast, 
efficient  mathematical  technique  for 
solving  distribution  and  allocation 
problems  in  manufacturing  operations, 
symmetric  list  processor  —  A  high-level  list 
processing  language, 
synch  —  Synchronizing  signal  that  iden¬ 
tifies  the  start  of  a  block. 

SYK  character  —  Character  synchroniza¬ 
tion  is  accomplished  by  recognizing  one 
or  two  “phasing”  characters,  often 
called  SYN  or  sync  characters.  The  re¬ 
ceiver  senses  these  SYN  characters  and 
bases  its  receive  logic  to  recognize,  by 
it  count,  the  beginning  and  end  of  each 
subsequent  character.  To  ensure  char¬ 
acter  synchronization  throughout  a 
message,  SYN  sequences  are  sometimes 
inserted  in  the  transmitted  data  stream 
at  one-  or  two-second  intervals.  This 
permits  receiving  stations  to  verify  that 
they  are  in  sync.  If  a  SYN  is  not  received 
within  the  prescribed  time  interval,  the 
receiver  will  reject  the  message  and 
begin  searching  for  the  SYN  sequence 
that  will  preceae  the  next  message, 
synchro-duplexing  —  The  scheme  of  pro¬ 
ducing  a  document  on  a  printing  device 
through  the  synchronous  running  of  a 
program  tape  and  a  master  tape  or  a 
pure  data  tape.  The  operation  is  com¬ 
pletely  controlled  by  function  codes  in 
the  program  tape.  A  data-processing 
function. 

synchronization  —  In  the  COBOL  system, 
the  alignment  of  data  with  respect  to  the 
left  or  right  boundaries  oi  machine 
words.  (Compare  with  justification.) 
synchronizotion,  bit  —  Bit  synchronization 
is  achieved  through  a  received  clock  sig¬ 
nal  which  is  coincident  with  the  received 
serial  data  stream.  Most  modems  or  ter¬ 
minals  derive  this  clock  by  means  of 
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hase-locked  loops  from  the  0  to  1  and 
to  0  transitions  occurring  in  the  re¬ 
ceived  data. 

tynchronixation  sequence  —  In  transmit¬ 
ting  a  continuous  stream  of  data  bits 
(synchronous  transmission),  some  form 
ot  synchronization  is  required  between 
the  sender  and  the  receiver.  The  most 
efficient  method  is  to  precede  a  group  of 
characters  (message  or  block)  to  be 
transmitted  with  a  unique  group  of  bits 
called  a  synchronization  sequence.  The 
receiver  searches  for  this  unique  se¬ 
quence  bit  pattern  so  that  it  can  prop¬ 
erly  frame  and  get  into  phase  with  the 
control  or  data  characters  in  the  incom¬ 
ing  bit  stream.  Ideally,  the  synchroniza¬ 
tion  sequence  and  the  transmission 
code  should  be  so  designed  that  the  se¬ 
quence  could  never  be  reproduced 
within  the  actual  data  stream,  so  that 
false  synchronization  might  never 
occur.  This  is  not  always  possible,  espe¬ 
cially  when,  as  in  ASCII  code,  all  128 
comoinations  of  the  seven  bits  within 
characters  are  utilized.  Protocols  differ 
in  the  number  of  synchronizing  charac¬ 
ters  used  and  the  code  of  the  characters. 

iyiichroiiix«r  —  A  stor^e  device  used  to 
compensate  for  a  difference  in  the  rate 
of  flow  of  information  or  the  time  of 
occurrence  of  events  when  transmitting 
information  between  two  devices. 

syiichroiiix«r,  channel  —  The  channel-syn¬ 
chronizer  signals  provide  for  orderly 
transfer  of  the  digital  information. 
These  signals  do  not  transmit  data,  but 
are  used  to  command  and  identify  the 
transfer  of  data  words,  function  words, 
etc.,  at  proper  times  and  in  proper  se¬ 
quence. 

tyiichronix«r,  mait«r  —  Same  as  master 
clock. 

tyiichronix«r,  top*  —  A  tape  device  which 
controls  the  exchange  of  data  between 
the  central  processor  (CPU)  and  the  var¬ 
ious  tape  units,  i.e.,  a  buffer  for.  pro¬ 
grammed  control  of  the  events. 

tynchronixing  pilot  —  A  reference  signal 
for  the  purpose  of  maintaining  the  syn¬ 
chronization  of  the  oscillators  of  a  car¬ 
rier  system.  The  signal  is  also  used  to 
compare  the  frequencies  and  phases  of 
the  currents  generated  by  these  oscilla¬ 
tors. 

synchronouf  —  A  term  applied  to  a  com¬ 
puter  in  which  the  performance  of  a  se¬ 
quence  of  operations  is  controlled  by 
equally  spaced  clock  signals  or  pulses. 
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synchronous  clock  —  Even  in  the  case  of 
static  circuitry,  a  clock  frequency  is  gen¬ 
erally  used  to  keep  the  vanous  events  in 
the  computer  in  step  and  running  at  the 
proper  rate.  This  action  results  in  syn¬ 
chronous  operation,  as  contrasted  with 
asynchronous  operation. 

synchronous  clock  oporotion  —  System  op¬ 
eration  governed  by  (and  synchronized 
to)  a  master  timing  source.  Synchro¬ 
nous  refers  to  the  constant  frequency 
and  phase  of  the  source,  e.g.,  computer 
data  transfers  that  occur  at  definite  in¬ 
tervals  relative  to  a  system  clock. 

synchronous  communicotion  —  A  method 
of  transferring  serial  binary  data  be¬ 
tween  computer  systems  or  between  a 
computer  system  and  a  peripheral  de¬ 
vice;  binary  data  is  transmitted  at  a  fixed 
rate,  with  the  transmitter  and  receiver 
synchronized.  Synchronization  charac¬ 
ters  are  located  at  the  beginning  of  each 
message  or  block  of  data  to  synchronize 
the  flow. 

synchronous  compulor  —  A  computer  in 
which  each  event  or  the  performance  of 
each  operation  starts  as  a  result  of  a  sig¬ 
nal  generated  by  a  clock.  (Contrasted 
with  asynchronous  computer.) 

synchronous  data  link  control  —  Ab¬ 
breviated  SLDC.  An  advanced  line  con¬ 
trol  discipline  for  communication 
between  terminals  and  computer.  It  is  a 
key  element  of  systems  network  archi¬ 
tecture. 

synchronous  data  mossago  block  —  The 

message  block  is  usually  composed  of 
one  or  two  synchronization  characters, 
a  number  of  data  and  control  characters 
(typically  100  to  10,000),  a  terminating 
character,  and  one  or  two  error  control 
characters.  Between  messages,  the  com¬ 
munication  line  may  idle  in  SYN  charac¬ 
ters  or  be  held  to  mark.  Synchronous 
modems  can  be  used  to  transmit  asyn¬ 
chronous  data,  and,  conversely,  asyn¬ 
chronous  modems  can  be  used  for 
synchronous  data  if  the  receiving  termi¬ 
nal  can  derive  the  clock  from  the  data. 

synchranaus  data  transmission  ^  In  this 
type  of  data  transmission,  each  charac¬ 
ter  consists  of  5,  6,  7,  or  8  information 
bits  depending  on  the  code  structure. 
There  are  no  start  and  stop  bits.  Timing 
is  derived  through  synchronizing  char¬ 
acters  at  the  beginning  of  each  message 
or  block  of  data. 

synchranous  gato  —  A  synchronous  gate  is 
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a  time  gate  wherein  the  output  intervals 
are  synchronized  with  an  incoming  sig¬ 
nal. 

synchronous  inputs  —  1 .  Those  terminals 
on  a  flip-flop,  allowing  data  to  be  en¬ 
tered  but  only  upon  command  of  the 
clock.  These  inputs  do  not  have  direct 
control  of  the  output  such  as  those  of  a 
gate  but  only  when  the  clock  permits 
and  commands.  Called  JK  inputs  or  ac 
set  and  reset  inputs.  2.  Those  terminals 
in  a  flip-flop  which  can  affect  the  output 
state  of  the  fliprflop  independent  of  the 
clock.  Called  set,  preset,  reset  or  dc  set 
and  reset,  or  clear. 

synchronous  operation  —  Operation  in 
which  each  event  or  the  performance  of 
each  operation  starts  as  a  result  of  a  sig¬ 
nal  generated  by  a  clock. 

synchronous  serial  data  adapter  —  A  de¬ 
vice  that  provides  interface  between 
various  types  of  MPUs  and  synchronous 
data  terminals  such  as  floppy-disk 
equipment,  cassette  or  cartricige  tape 
controllers,  numerical  control  systems, 
and  other  systems  requiring  movement 
of  data  blocks. 

synchronous  system  (communications) 

—  A  system  in  which  the  sending  and 
receiving  instruments  are  operating  at 
the  same  frequency,  and  the  phase  is 
maintained  by  means  of  feedback. 

synchronous  terminals  —  Machine-input 
terminals  and  manual-input  batch  ter¬ 
minals  that  accumulate  slow  input  data, 
generally  deliver  output  data  at  a  fast 
rate  to  the  line,  and  use  synchronous 
transmission.  In  synchronous  transmis¬ 
sion,  long  data  blocks  made  up  of  a 
string  of  character  codes  are  transmit¬ 
ted,  with  each  block — rather  than  each 
character — framed  by  a  special  synchro¬ 
nizing  code. 

synchronous  time-division  multiplexers 

—  Devices  that  share  a  synchronous 
communication  line  by  cyclically  scan¬ 
ning  incoming  lines,  peeling  off  bits  or 
characters,  and  interleaving  them  into 
frames  on  a  single  high-speed  data 
stream.  This  effect  is  similar  to  that  of  a 
high-speed  conveyer  belt  picking  up  ob¬ 
jects  arriving  at  a  common  point  from 
several  lower  speed  conveyer  belts. 

synchronous  transfer  —  An  i/o  transfer 
which  takes  place  in  a  certain  amount  of 
time  without  regard  to  feedback  from 
the  receiving  device. 

synchronous  transmission  —  That  type  of 
communication  in  which  the  sending 
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and  receiving  instruments  are  operating 
continuously  at  substantially  tne  same 
frequency  and  may  be  maintained,  by 
means  of  adjustment  or  correction,  in  a 
desired  phase  relationship,  e.g.,  a  con^ 
stant  time  interval  between  successive 
bits,  characters,  or  events. 

sync,  new  —  A  feature  of  some  data  sets 
that  allows  for  a  rapid  resynchronization 
during  transition  from  one  transmitter 
to  another  on  a  multipoint  private-line 
data  network. 

syndetic  —  1 .  Having  connections  or  in¬ 
terconnections.  2.  Pertaining  to  a  docu¬ 
ment  or  catalog  with  cross  references. 

synergic  —  The  combination  of  every 
organ  of  a  system,  e.g.,  a  coordinated 
system. 

SYN  register  —  In  some  units,  an  8-bit  reg¬ 
ister  (synchronous  character  code)  that 
is  loaded  from  the  data  access  line 
(DAL)  lines  by  a  write  operation  and 
holds  the  synchronization  code  used  for 
receiver  character  synchronization.  It 
serves  as  a  fill  character  when  no  new 
data  is  available  in  the  transmitter  hold¬ 
ing  register  during  transmission.  This 
register  cannot  be  read  onto  the  DAL 
lines.  It  must  be  loaded  with  logic  zeros 
in  all  unused  high-order  bits. 

SYN  synchronous  idle  —  A  character  used 
as  a  time  fill  in  the  absence  of  any  data 
or  control  character  to  maintain  syn¬ 
chronization.  The  seauence  of  two  con¬ 
tinuous  SYNs  is  used  to  establish  syn¬ 
chronization  (character  phase) 
following  each  line  turnaround. 

syntactic  errors,  remote  computing  system 
—  Syntactic  errors  are  considered  the 
responsibility  of  the  system  and  are  fur¬ 
ther  categorized  as  follows: 

Composition — Typographical  errors, 
violations  of  specified  forms  of  state¬ 
ments,  and  misuse  of  variable  names 
(e.g.,  incorrect  punctuation,  mixed¬ 
mode  expressions,  undeclared  arrays, 
etc.). 

Consistency — Statements  that  are  cor¬ 
rectly  composed  but  conflict  with  other 
statements  (e.g.,  conflicting  declara¬ 
tives,  illegal  statement  ending  a  DO 
(FORTRAN)  range,  failure  to  follow 
each  transfer  statement  with  a  num¬ 
bered  statement,  etc.). 

Completeness — Programs  that  are  in¬ 
complete  (e.g.,  transfers  to  nonexistent 
statement  numbers,  improper  DO  nest¬ 
ing,  illegal  transfer  into  the  range  of  a 
DO  loop,  etc.). 


543 


syntax 


systain  chart 


syntax — ^The  rules  governing  sentence 
structure  in  a  language,  or  statement 
structure  in  a  language  such  as  that  of  a 
compiler  program. 

syntax  chackar  —  A  program  that  tests 
source  statements  in  a  programming 
language  for  violations  of  the  syntax  of 
that  language. 

syntax-diroctad  compilar  —  A  compiler 
based  on  the  syntactical  relation  of  the 
character  string. 

syntax  noda,  voica  systam  —  A  recogni¬ 
tion  structure  that  permits  vocabulary 
subsets  to  be  associated  with  the  context 
of  a  user’s  format,  thus  achieving  higher 
recognition  accuracies  within  larger 
vocabularies. 

syntax  racognizar  —  A  subroutine  which 
recognizes  the  phase  class  in  an  artificial 
language,  normally  expressed  in  Backus 
normal  form  (BNF). 

syntax  transducer  —  A  subroutine  de¬ 
signed  to  recognize  the  phase  class  in  an 
artificial  language,  normally  expressed 
in  Backus  normal  form  (formal  lan¬ 
guage  theory  BNF). 

synthasis  —  The  combining  of  parts  in 
order  to  form  a  whole;  e.g.,  to  develop 
a  circuit,  computer,  or  program  from 
performance  requirements.  This  can  be 
contrasted  with  analysis  of  a  given  cir¬ 
cuit  or  program. 

synthasis,  systams  —  Procedural  planning 
to  solve  problems.  This  involves:  analy¬ 
sis  of  tne  problem,  preparation  of  a 
flowchart,  detailed  preparation,  devel¬ 
opment  of  subroutines,  location  of  stor¬ 
age  locations,  specification  of  input  and 
output  formats,  and  the  incorporation 
of  a  computer  run  into  a  complete  data 
processing  system. 

tynfhatic  addrast  —  Same  as  address,  cal¬ 
culated. 

tynthatic-ditplay  ganaratien  —  Logical 
and  numerical  processing  to  display  col¬ 
lected  data  or  calculated  data  in  sym¬ 
bolic  form. 

synthatic  languaga  —  A  pseudocode  or 
symbolic  language.  A  fabricated  lan¬ 
guage. 

tyttam  —  1 .  An  assembly  of  components 
united  by  some  form  of  regulated  in¬ 
teraction  to  form  an  organized  whole.  2. 
A  devised  and  designed  regular  or  spe¬ 
cial  method  or  plan  or  metnodology  or 
procedure.  The  organization  of  hard¬ 
ware,  software,  and  people  for  coopera¬ 
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tive  operation  to  complete  a  set  of  tasks 
for  desired  purposes. 

syifam,  accuracy-control  —  An  error- 
detection  and  correction  system. 

systom  onolyzor  —  An  instrument  that  can 
be  used  as  an  independent,  portable 
troubleshooting  unit  for  field  service  of 
MPU  equipment,  or  in  conjunction  with 
various  full-line  developmeilt  systems 
to  enhance  the  capabilities  of  the  latter 
as  a  design  tool.  In  field  service  applica¬ 
tion,  a  system  analyzer  derives  operat¬ 
ing  power  and  i/o  signals  directly  from 
the  system  under  test.  It  stops  the  sys¬ 
tem  at  any  point  in  its  program,  steps 
through  the  program,  changes  the  con¬ 
tents  of  the  system  memory,  and  moni¬ 
tors  and  records  the  MPU  operation 
during  a  selected  portion  of  the  pro¬ 
gram. 

fystam,  attambly  —  An  automatic  pro¬ 
gramming  software  system  that  includes 
a  programming  language  and  a  number 
of  machine-language  programs.  These 
programs  aid  the  programmer  by  per¬ 
forming  different  programming  func¬ 
tions  such  as  checkout,  updating,  etc. 

systamatic  inaccuraciat  —  Inaccuracies 
due  to  limitations  in  equipment  design. 

I  yttam,  automatic  dato-procosiing  — 

An  interacting  assembly  of  procedures, 
processes,  methods,  personnel,  and  au¬ 
tomatic  data-processing  equipment  to 
perform  a  complex  senes  of  aata-proc- 
essing  operations. 

systom,  back-up  —  Such  systems  combine 
error-detection  and  correction  tech¬ 
niques  that  spot  and  correct  computer 
and  transmission  errors. 

systom,  BASIC  —  See  BASIC. 

systom,  binary  notation  —  See  binary  num¬ 
ber. 

systom,  binory  numbor  —  See  binary  num¬ 
ber. 

systom,  binory-woightod  orror-dotoction 

—  A  system  based  on  the  concept  of 
assigning  binary  one  values  to  all  mark¬ 
ing  pulses  of  each  code  combination. 

systom,  biquinary  —  See  number,  biqui¬ 
nary. 

systom  coll  intorrupts  —  See  interrupts, 
system-call. 

systom  capacity  (throughput)  —  The  max¬ 
imum  traffic  a  system  can  carry  with  a 
specified  response  time. 

systom  chart  —  A  flowchart  of  an  overall 
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procedure  or  system  showing  the  flow 
of  information  and/or  documents. 

sytt«iii  ch«ck  —  A  check  on  the  overall 
performance  of  the  system,  usually  not 
made  by  built-in  computer  check  cir¬ 
cuits,  e.g.,  control  totals,  hash  totals, 
and  record  counts. 

tytt«iii  ch«ck  mofiul*  —  A  device  that 
monitors  system  operability  if  power 
fails  or  deviations  from  desired  com¬ 
puter  operations  develop.  It  initiates  ap¬ 
propriate  emergency  actions  by  the 
computer. 

syst«iii  commands  —  A  typical  executive 
accepts  and  interprets  a  collection  of 
system  commands  by  a  user  allowing 
him  to:  log  in  and  out;  save  and  restore 
program  and  data  files;  compile  and  ex¬ 
ecute  a  program;  interrupt  and  termi¬ 
nate  a  running  program;  edit,  manipu¬ 
late,  and  list  program  and  data  files; 
request  status  of  system  and  user  pro¬ 
grams;  and  specify  systems  subcompo¬ 
nent  desired. 

sysfom  commands,  timo-sharing  —  See 

time-sharing  system  commands. 

systom,  communications  —  See  communi¬ 
cations  system. 

systom  communications  procossing  — 

The  transmission  of  data  to  the  central 
computer  for  processing  from  a  remote 
terminal  as  opposed  to  a  terminal  con¬ 
nected  directly  to  the  central  computer. 

systom  constonts  —  Permanent  locations 
contained  in  the  monitor  (control  unit). 
These  locations  contain  data  used  by 
system  programs.  Some  constants  con¬ 
tain  data  that  may  be  used  by  certain 
programs. 

systom,  control  —  A  system  of  the  closed- 
loop  type  in  which  the  computer  is  used 
to  govern  external  processes. 

systom  controllor  —  The  system  controller 
regulates  and  coordinates  all  communi¬ 
cations  between  major  computer-sys¬ 
tem  components  (processor,  memory, 
input/outout  controller,  and  real-time 
devices).  The  independent  operation  of 
these  two  functions  provides  a  means  of 
expansion,  and  provides  for  the  maxi¬ 
mum  utilization  of  the  components. 

systam,  dato-a^uisition  —  See  data-acqui- 
sition  system. 

systam  data  bus  —  Most  communication 
between  modules  in  microprocessors 
occurs  over  a  system  data  bus.  This  bus 
is  independent  of  the  processor  and 
handles  communications  between  any 


two  devices  connected  to  the  bus.  In 
order  to  transfer  information  over  the 
bus,  a  device  first  requests  access 
through  the  bus  priority  network  of  the 
bus  control.  If  no  higher  priority  re¬ 
quest  is  present,  control  ot  the  bus  is 
ranted,  and  the  device  then  becomes 
us  master  for  one  bus  cycle.  During 
this  cycle,  the  master  may  address  any 
other  bus-connected  device  (which 
becomes  the  slave)  and  may  command  a 
transfer  of  data  to  or  from  the  slave.  In 
some  systems  the  system  data  bus  is 
composed  of  three  signal  buses.  The 
data  bus  often  consists  of  16  bidirec¬ 
tional  data  lines.  The  timing  bus  pro¬ 
vides  the  basic  system  clocks  as  well  as 
address  and  data  strobes  which  indicate 
when  data  is  valid  on  the  bus.  The  con¬ 
trol  bus  provides  a  priority  system  for 
bus  access,  signals  to  indicate  whether 
the  current  transaction  is  a  read  or  write 
from  memory  or  a  peripheral,  an  ex¬ 
tended  cycle  signal,  and  a  response  line 
to  indicate  that  a  peripheral  device  has 
accepted  an  order  sent  over  the  system 
bus. 

tyttam,  docimal  numbaring  —  A  system  of 
numerals  using  digits  0  through  9  and 
thus  having  a  base,  or  radix,  of  10. 

systam  dafinitlon,  microprocassar  —  Sys¬ 
tem  definition  involves  the  major  tasks 
to  be  performed  by  the  microprocessor 
— which  is  assumed  to  be  the  central 
control  device  of  the  system.  Data  for¬ 
mats  should  be  establisried  to  maximize 
processor  control.  The  overall  system 
timing  is  included  in  this  design  phase 
to  ensure  that  all  functions  can  be  han¬ 
dled  within  the  timing  constraints. 
Based  on  the  system  definition,  the 
basic  program  structure  can  now  be 
defined.  Each  input  channel  to  the  mi¬ 
croprocessor  represents  a  major  pro¬ 
gram,  assuming  the  use  of  more  than 
one  input  device.  In  addition,  an  execu¬ 
tive  program  should  be  written  to  con¬ 
trol  the  overall  operation  of  the  system. 
Various  routines — based  on  the  differ¬ 
ent  functions  or  command  codes  sup¬ 
plied — further  subdivide  the  main  pro¬ 
gram. 

tyttam  datign  —  The  specification  of  the 
working  relations  between  all  the  parts 
of  a  system  in  terms  of  their  characteris¬ 
tic  actions. 

tyttam  datign  problam  —  The  proposition 
of  designing  document  which  describes 
the  optimum  (or  close  to  optimum)  real¬ 
ization  of  the  specified  desired  proper- 
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ties  of  a  system.  This  is  almost  entirely 
an  information-handling  process, 
system,  diagnostic  —  A  program  resem¬ 
bling  the  operational  program  rather 
than  a  systematic  logical  pattern  pro¬ 
gram  which  will  detect  overall  system 
malfunctions  rather  than  isolate  or  lo¬ 
cate  faulty  components, 
system,  direct  or  on-line  —  See  on-line  or 
direct  system. 

system  documentotion  —  Usually,  the 
technical  description  that  provides  in- 
depth  coverage  such  that  benchmarks 
for  the  equipment  can  be  established, 
programs  can  be  written  and  rewritten, 
and  preliminary  design  of  systems  can 
be  accomplished.  User  manuals  are  the 
primary  item,  and  data  sheets  provide  a 
functional  description  of  the  CPU  chip 
and  parametric  specifications,  plus 
other  data  and  information, 
systom,  duplox  —  Two  computers  used  in 
special  configuration;  one  is  on-line  and 
the  other  is  standing  by  ready  to  be  used 
if  a  malfunction  of  tne  on-line  computer 
occurs.  The  stand-by  computer  is  often 
used  to  complete  off-line  functions, 
tystam  anginaaring  —  The  analysis  and 
implementation  of  the  procedures  and 
plans  adopted  involving  all  the  elements 
m  an  industrial  process,  business  prob¬ 
lem,  or  control  situation, 
iyitam,  error-defacfing  —  See  error¬ 
detecting  system. 

system,  error-detecting  and  feedback  — 

A  system  employing  an  error-detecting 
code  and  so  arranged  that  a  signal  de¬ 
tected  as  being  in  error  will  automati¬ 
cally  initiate  a  request  for  the 
retransmission  of  the  incorrectly  re¬ 
ceived  signal. 

system,  error-detection  —  A  system  em¬ 
ploying  an  error-detecting  code  and  so 
arranged  that  any  signal  detected  as 
being  in  error  is  deleted  from  the  data 
delivered  to  the  data  link  (in  some  cases 
with  an  indication  that  such  a  deletion 
has  taken  place),  or  delivered  to  the  data 
link  along  with  an  indication  that  it  has 
been  detected  as  being  in  error, 
systom,  oxcoption  principio  —  An  informa¬ 
tion  system  or  data-processing  system 
that  reports  on  situations  only  when  the 
actual  results  differ  from  the  planned 
results.  When  the  results  occur  within  a 
normal  range,  they  are  not  reported, 
systom,  oxocutivo  —  See  executive  system, 
systom,  oxocutivo-control — ^  Primary  con- 
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trol  of  the  executive  system  is  by  control 
information  fed  to  the  system  by  one  or 
more  input  devices  that  may  be  either 
on-line  or  at  various  remote  sites.  This 
control  information  is  similar  in  nature 
to  present  control-card  operations,  but 
allows  additional  flexibility  and  stand¬ 
ardization. 

system,  fail-safa  —  A  system  which  con¬ 
tinues  to  process  data  despite  the  failure 
of  parts  in  the  system.  Usually  accom¬ 
panied  by  some  deterioration  in  per¬ 
formance. 

system,  ftle-oriented  —  See  file-oriented 
system. 

system,  fixed-length  record  —  See  fixed- 
length  record  system, 
system  handbook  —  A  concise  distillation 
of  the  major  characteristics  of  the  in¬ 
struction  set  including  operation  codes, 
addressing  modes  and  microprocessor 
status  for  each  instruction.  Also  in¬ 
cludes  reference  to  the  primaij  aspects 
of  system  implementation  including 
chip  interfaces  and  timing.  This  docu¬ 
ment  is  aimed  at  the  experienced  user 
who  understands  the  basics  of  the  family 
and  requires  a  concise  reference  book, 
systom  hardware,  industrial  control  — 
A  typical  industrial  microcomputer  sys¬ 
tem  can  be  divided  into  five  basic  parts. 
They  are  the  microprocessor  and  its  as¬ 
sociated  memory;  the  interface  modules 
which  connect  the  microcomputer  sys¬ 
tem  to  external  devices  such  as  limit 
switches,  push  buttons  or  motor  start¬ 
ers;  the  equipment  to  program  the  mi¬ 
crocomputer;  a  program  analyzer  which 
is  used  to  analyze  and  diagnose  the  op¬ 
eration  of  the  microcomputer  based  sys¬ 
tem;  and  a  system  tester  which  allows 
the  user  to  check  the  microprocessor 
memory  and  interface  modules  to  see  if 
they  are  functioning  properly, 
lystam,  horizontal  —  A  programming  sys¬ 
tem  in  which  instructions  are  written 
horizontally,  i.e.,  across  the  page, 
systom  imago  prosorvotion  utility  — 
An  on-line  utility  task  that  can  save  the 
image  of  a  running  system  on  a  load 
medium  such  as  paper  tape,  cassette, 
floppy  disk,  or  magnetic  tape.  The  saved 
system  image  can  subsequently  be  re¬ 
stored  by  bootstrapping  it  from  the  load 
device. 

systom-improvomont  timo  —  The  machine 
down  time  needed  for  the  installation 
and  testing  of  new  components,  large  or 
small,  and  machine  down  time  neces- 
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sary  for  modification  of  existing  compo¬ 
nents.  This  includes  all  programming 
tests  to  check  out  the  modifiea  machine. 

tyitom,  indirect  or  off-line  —  See  off-line  or 
indirect  system. 

system,  information  —  The  network  of  all 
communication  methods  within  an  or¬ 
ganization.  Information  may  be  derived 
from  many  sources  other  than  a  data- 
processing  unit,  such  as  by  telephone, 
by  contact  with  other  people,  or  by 
studying  an  operation, 
system,  information-feedback  —  An  error- 
control  system  using  message  feedback 
when  an  erroneous  group  is  received 
from  the  sending  station, 
system,  information-processing  —  A  sys¬ 
tem  that  receives  and  delivers  informa¬ 
tion,  changing  the  information  in  the 
process. 

system,  information-retrieval  —  A  system 
for  locating  and  selecting  on  demand 
certain  documents  or  other  graphic  rec¬ 
ords  relevant  to  a  given  information  re¬ 
quirement,  from  a  file  of  such  material. 
Examples  of  information-retrieval  sys¬ 
tems  are  classification,  indexing,  and 
machine-searching  systems, 
system,  information-transmission  —  A  sys¬ 
tem  which  receives  and  delivers  infor¬ 
mation  without  changing  it. 
system,  in-plant  —  A  data-handling  sys¬ 
tem  confined  to  one  building  or  a  num¬ 
ber  of  buildings  in  one  locality, 
system,  integrated  —  See  integrated  sys¬ 
tem. 

system  interface  design  ^  For  unique  user 
applications,  such  as  on-line  installa¬ 
tions  that  require  specialized  input/out¬ 
put  equipment,  liaison  engineering 
staffs  design  the  necessary  interface 
units  as  part  of  the  services  to  the  cus¬ 
tomers.  Then,  the  manufacturer  will 
fabricate  these  units,  at  a  normal  prod¬ 
uct  cost,  for  the  particular  system  under 
close  supervision  by  the  same  engineers 
that  designed  them. 

tytfom  intorfaco  (microprocoftor)  — 

Devices  that  interconnect  all  other  sup¬ 
port  hardware  and  often  a  tty  (teletype¬ 
writer  ufiit)  for  program  assembly,  sim¬ 
ulation,  PROM  programming,  pro¬ 
totype  operations,  and  debugging, 
systam  intarrupts  —  System  call  interrupts 
are  programmed  requests  from  a  proc¬ 
essing  program  to  the  control  program 
for  some  action,  such  as  initiation  of  an 
input/output  operation. 


tyttam,  managamant-information 

systam  languaga  —  In  a  system  language, 
program  statements  generally  corre¬ 
spond  directly  with  machine-level  in¬ 
structions,  and,  conversely,  every  ma¬ 
chine  operation  is  reflected  in  a 
high-level  language  statement.  Because 
of  this  correspondence,  system-lan¬ 
guage  programs  usually  translate  effi¬ 
ciently  to  the  machine-language  level, 
and  the  programmer  finds  all  the  facili¬ 
ties  of  the  machine  directly  available. 

systam  librarian  —  An  individual  who  is¬ 
sues  and  stores  data  files  and  other  rec¬ 
ords  of  the  installation  and  also  main¬ 
tains  a  list  of  all  the  up-to-date 
programs. 

systam  loadar  —  See  loader,  system. 

systam  log  —  A  data  set  in  which  iob- 
related  information,  operational  data, 
descriptions  of  unusual  occurrences, 
commands,  and  messages  to  or  from  the 
operator  may  be  stored.  Abbreviated 
SYSLOG. 

systam  log  flla  —  In  some  operations,  the 
system  maintains  a  log  of  many  activities 
helpful  to  the  system  manager  for  bill¬ 
ing  and  general  system  supervision. 
The  transactions  monitored  are:  all  user 
log  on/off,  all  user  changes  to  baud 
rate,  execution  of  sleep  procedure,  sys¬ 
tem  load,  exercise  oi  date  command, 
snapshot  copy,  and  power  fail/auto  re¬ 
start.  A  report  of  the  most  recent  trans¬ 
actions  is  printed  out  on  request  by  a 
control  account. 

tysfam,  macro  —  A  programming  system 
with  symbolic  capabilities  of  an  assem¬ 
bly  system  and  tbe  added  capability  of 
many-for-one  or  macroinstruction  de¬ 
velopment. 

systam,  macrolnstructlon  —  Various  mac¬ 
roinstructions  control  the  translation 
procedure  and  do  not  necessarily  de¬ 
velop  usable  machine-language  pro¬ 
grams  or  instructions. 

systam  managamant  (accounting)  — 
The  system  manager  authorizes  users 
by  assigning  them  system-recognizable 
user  names  and  passwords.  A  user  name 
and  password  enable  the  user  to  log  into 
the  system  through  a  user  interface.  A 
well-designed  operating  system  enables 
the  system  manager  to  account  for  the 
user  of  the  system  and  to  control  the 
kinds  of  activities  each  user  can  per¬ 
form. 

systam,  monogamant-informotion  —  A 

communications  process  in  which  data 
are  recorded  anci  processed  for  opera- 
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tional  purposes.  The  problems  are  iso¬ 
lated  for  higher-level  decision  making, 
and  information  is  fed  back  to  top  man¬ 
agement  to  reflect  the  progress  or  lack 
of  progress  made  in  achieving  major  ob¬ 
jectives. 

syitom  modulority  —  Modularity  generally 
refers  to  a  complete  assortment  of 
equipment  that  can  be  initially  tailored 
to  the  unique  needs  of  the  application 
(whether  instrumentation  and  control, 
communications,  computation,  or  data 
systems),  then  expanded  later  by  simply 
adding  to  the  configuration. 

iystam,  monitor  —  Same  as  executive  sys¬ 
tem. 

system,  monitor-operating  ^  The  monitor 
(control  unit)  exercises  primary  control 
of  the  routines  that  compose  the  operat¬ 
ing  system.  It  is  this  operating  system 
that  turns  the  computer  into  a  flexible 
tool — ^allows  the  user  to  achieve  maxi¬ 
mum  use  of  the  design  features  of  the 
hardware. 

systom,  mulficomputor  —  The  use  of  more 
than  one  computer  in  a  system. 

systom,  multiprocessing  —  A  system  that  is 
organized  to  contain  two  or  more  inter¬ 
connected  computers,  but  which  per¬ 
forms  functionally  or  geographically 
specialized  processing  tasks. 

system,  network  operating — network 
system  requires  extension  to  a  multi¬ 
programming  executive  which  permits 
the  implementation  of  multicomputer 
networks  consisting  of  microcomputors 
and  other  processors.  Connection  may 
be  local  via  i/o  bus,  interconnection,  or 
remote  via  communication  facilities.  It 
provides  inter-CPU  communication, 
control  procedures,  and  operating  sys¬ 
tem  commands  to  support  “virtual  de¬ 
vice”  activation.  This  facility  allows  user 
programs  executing  in  a  local  CPU  to 
communicate  with  user  programs  and¬ 
/or  peripheral  devices  in  a  remote  CPU. 
Hign-reliability  systems  may  be  confi¬ 
gured  to  provide  modular  redundance 
with  increased  performance  by  full  utili¬ 
zation  of  back-up  elements. 

syitam,  notation  —  See  numeration  sys¬ 
tem. 

tystam,  numbar  —  See  number  system. 

tyttam,  numaration  —  See  numeration  sys¬ 
tem. 

tystam  numaration,  raprasentotion  — 

See  numeration  system. 
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tystam,  polymorphic 

tystam,  numarical  —  See  numeration  sys¬ 
tem. 

tystam,  octal  —  See  octal, 
tystam,  octal  numbar  —  See  octal  number 
system. 

tystam,  on-damond  —  A  system  from 
which  timely  information  or  service  is 
available  on  request, 
tystam,  opan-andad  —  In  optical  charac¬ 
ter  recognition,  a  system  in  which  the 
input  data  is  taken  from  sources  other 
than  the  computer  with  which  the  char¬ 
acter  reader  is  associated  or  data  which 
is  part  of  the  system, 
tystam,  oparating  —  Same  as  executive  sys¬ 
tem. 

tystam  organization,  industrial  —  An  in¬ 
dustrial  microcomputer  system  consists 
of  a  central  processor  unit  (CPU)  mod¬ 
ule  which  provides  system  control  and 

f performs  the  various  arithmetic  and 
ogical  functions;  one  or  more  pro¬ 
grammable  read  only  memories 
(PROMs)  which  store  the  system  in¬ 
structions  or  program;  one  or  more  ran¬ 
dom  access  memories  (RAM)  which  are 
used  for  data  storage;  possibly  an  inter¬ 
rupt  control  module  which  is  used  to 
handle  interrupt  signals  from  devices 
being  controlled;  one  or  more  input- 
/output  modules  which  accept  inputs 
from  the  system  being  controlled  and 
transmit  control  signals  to  that  system; 
a  power  supply  and  regulators;  a  com¬ 
munications  bus  flat  cable  which  pro¬ 
vides  the  signal  path  to  tie  the  various 
modules  together;  and  the  necessary 
mounting  hardware. 

tystam  or  taction,  oparator  control  — 

A  portion  of  the  controlling  equipment 
which  is  readily  available  to  operators 
for  controlling  the  systems  equipment; 
this  is  usually  a  major  portion  of  the 
console. 

tystam,  out-plont  —  A  data-transmission 
system  consisting  of  one  or  more  cen¬ 
trally  located  terminals  and  one  or  more 
remote  terminals. 

tystam,  PiRT/COST  —  A  generalized  pro¬ 
gram  designed  to  facilitate  planning, 
scheduling,  control,  and  monitoring  of 
both  large-  and  small-scale  research  and 
development  projects, 
tystam,  phonatic  —  I'he  specific  equip¬ 
ment  which  has  features  for  starting  and 
acting  upon  data  from  the  voice  source, 
tystam,  polymorphic  —  A  specific  or  par¬ 
ticular  system  which  can  take  on  various 


syttem,  process  control 


systems,  hybrid 


forms  ideally  suited  to  the  problems  at 
hand,  usually  by  altering,  under  its  own 
control,  its  interconnections  and  the 
functions  of  its  component  parts, 
system,  process  control  —  A  system  whose 
primary  purpose  is  to  provide  automa¬ 
tion  of  continuous  operations, 
system,  programming  —  An  assemblage  of 
programs,  programming  languages, 
routines,  anci  subroutines  for  use  in  spe¬ 
cific  computing  systems,  i.e.,  the  basis 
for  operating  systems  or  total  systems  of 
data  processing  and  computing, 
system  programming  language  —  A  lan¬ 
guage  that  has  been  developed  for  writ¬ 
ing  systems  oriented  software  packages. 
The  syntax  and  semantics  of  these  lan- 
uages  are  usually  compromised  to pro- 
uce  small  and  fast  load  modules  for  a 
particular  machine. 

system,  quadruplex  —  A  system  of  Morse 
telegraphy  arranged  for  the  simulta¬ 
neous  independent  transmission  of  two 
messages  in  each  direction  over  a  single 
circuit. 

system,  real-time  —  See  real-time  process¬ 
ing- 

system  reliability  —  The  probability  that  a 
system  will  accurately  perform  its  spe¬ 
cified  task  under  statecl  tactical  and  en¬ 
vironmental  conditions, 
system  reliability,  time-sharing  —  See 
time-sharing  system  reliability, 
system,  request-repeat  —  A  system  em¬ 
ploying  an  error-detecting  code  and  so 
arranged  that  a  signal  detected  as  being 
in  error  automaticallv  initiates  a  request 
for  retransmission  of  the  signal  detected 
as  being  in  error. 

system  reset,  network  —  An  operation 
that  halts  all  testing  operations  and  re¬ 
sets  the  master  console  to  an  idle  condi¬ 
tion.  The  system  awaits  the  next 
line/drop  address  and  test  command, 
system,  rollback  —  See  rollback, 
system  safe  signal  —  On  some  systems 
and  for  some  applications,  external  sys¬ 
tem  logic  uses  the  system  safe  signal  to 
trigger  recovery  procedures  which  may 
transfer  operation  to  a  back-up  com¬ 
puter,  notify  a  host  computer  which 
would  attempt  to  download  program  or 
diagnostics,  or  direct  the  microcom¬ 
puter  to  PROM  for  program  reload  or 
diagnostic  procedures, 
systems  analysis  —  The  examination  of 
an  activity,  procedure,  method,  tech¬ 
nique,  or  business  to  determine  what 


must  be  accomplished  and  the  best 
method  of  accomplishing  the  necessary 
operations, 

systems  analyst  —  See  analyst,  systems. 

systems  and  procedure  —  Organization  of 
all  the  manual  and  machine  data  proc¬ 
essing  operations  required  to  produce 
information  about  one  particular  activ¬ 
ity. 

systems  approach  —  Looking  at  the  over¬ 
all  situation  rather  than  the  narrow  im¬ 
plications  of  the  task  at  hand; 
particularly,  looking  for  interrelation¬ 
ships  between  the  task  at  hand  and 
other  functions  which  relate  to  it. 

system,  scientific  —  A  particular  system 
devoted  principally  to  computation,  in 
contrast  to  a  commercial  or  data-proc- 
essing  system  in  which  the  main  empha¬ 
sis  is  on  file  up-dating  rather  than 
performance  of  calculations. 

systems  consultant^ — An  individual  who 
supplies  technical  assistance  and  direc¬ 
tion  with  specific  emphasis  on  problem 
identification,  organization  analysis, 
conversion  planning,  forms  control  and 
analysis,  and  reports  control. 

systems  design  —  The  formulation  and 
graphic  description  of  the  nature  and 
content  of  input,  files,  procedures,  and 
output  in  orcier  to  display  the  necessary 
connection  processes  and  procedures. 

system,  self-organizing  —  A  system  that  is 
capable  of  internal  reconfiguration  in 
response  to  externally  occurring  events. 

systems  flowchart  —  See  flowchart,  sys¬ 
tems. 

systems  generation  —  In  some  computers, 
a  systems  disk  must  be  generatecf  by  the 
user,  who  specifies  the  configuration, 
file  protected  area,  error  handling,  etc. 

system,  shored-flles  —  A  special  file  sys¬ 
tem  configuration  in  which  two  comput¬ 
ers  have  access  to  the  same  file-storage 
device,  though  not  necessarily  at  the 
same  time. 

system,  shore  operation  —  The  particular 
process  or  translation  of  symbolic  in¬ 
structions  into  a  machine  instruction. 
Often  abbreviated  SOS. 

systems,  hybrid  —  There  have  been  a 
number  of  efforts  to  utilize  the  best 
properties  of  both  digital  and  analog 
computers  by  building  hybrid  systems. 
In  the  hybrid  system,  a  digital  computer 
is  used  for  control  purposes  and  pro¬ 
vides  the  program,  wnile  analog  compo- 
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nents  are  used  to  obtain  the  more 
lengthy  solutions. 

iyitem,  simplex  —  A  system  configuration 
that  does  not  include  standby  equip¬ 
ment. 

system  simulation  —  An  assemblage  of  in¬ 
teracting  components  and  processes. 
The  interactions  are  largely  internal  to 
the  system,  although  links  to  an  external 
environment  will  be  recognized, 
systems,  inquiry  and  communications  — 
Computer  systems  are  now  provided 
with  facilities  for  diversified  on-site  and 
long-distance  inquiry  and  data-com- 
munications  networks.  Centralized  rec¬ 
ords  and  data-processing  operations 
can  be  tied  in  with  information  sources 
at  remote  locations,  and  will  provide  in¬ 
stant,  on-line  response  to  interroga¬ 
tions  and  input  data  from  a  large  num¬ 
ber  of  inquiry  stations.  Communication 
networks  include  standard  teletype¬ 
writer  stations  and  electric  type¬ 
writer  stations. 

systam,  slava  —  See  slave  system, 
syitamt  nafwork  architactura  —  Ab¬ 
breviated  SNA.  A  development  by  IBM 
intended  to  provide  a  unified  design  for 
interactive  and  batch  applications  in  a 
communications  system.  It  combines  a 
single  access  method,  a  single  network 
control  program,  and  a  single  com¬ 
munications  line  control.  SNA  and  the 
products  that  implement  it  include  a 
single,  standardized  line  discipline, 
called  synchronous  data-link  control 
(SDLC);  a  standardized  access  method, 
called  virtual  telecommunications  ac¬ 
cess  method  (VTAM);  a  network  control 
program  (NCP);  and  a  family  of  stand¬ 
ardized,  mutually  compatible  terminals, 
sytfam  toftwara  typat  —  Supervisory  and 
support  modules  as  opposed  to  applica- 
tioa  programs.  Types  include  such  pro¬ 
rams  as  operating  systems,  assemblers, 
ebug  routines,  text  editors,  compilers, 
library  maintenance,  utilities,  linking 
loaders,  and  i/o  drivers, 
sysfami,  opan-loop  —  Systems  in  which 
the  computer  does  not  directly  control 
a  process  or  procedure  but  instead  dis¬ 
plays  or  prints  information  for  the  oper¬ 
ator  to  assist  in  determination  oi  re¬ 
quired  action.  Most  real-time  systems 
are  basically  open-loop  systems, 
tyttams,  papar-tapa  —  Systems  having 
paper-tape  equipment  with  no  mass- 
storage  device  have  a  storage  system 
contained  on  binary  paper- tape  reels. 
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The  binary  reels  are  of  two  types:  for¬ 
matted  binary,  and  absolute  binary.  For¬ 
matted  binary  programs  are  loaded  by 
the  system  loacier.  Absolute  binary  pro¬ 
grams  are  loaded  by  the  monitor. 

systami,  procodura  (and)  —  Organization 
of  all  the  manual  and  machine  data 
processing  operations  required  to  pro¬ 
duce  information  about  one  particular 
activity. 

lyifamt,  prog  rams  —  See  programs,  sys¬ 
tems. 

syitams  study  —  The  detailed  process  by 
which  a  set  of  procedures  is  aetermined 
in  order  to  use  a  computer  for  definite 
functions  or  operations.  Also,  specifica¬ 
tions  are  established  to  be  used  as  a 
basis  for  the  selection  of  equipment 
suitable  for  the  specific  needs. 

systams  synthasis  —  See  synthesis,  sys¬ 
tems. 

tystam  standard  —  A  specified  character¬ 
istic  often  necessary  to  permit  system 
operation. 

systam,  start-stop  —  A  system  in  which 
each  group  of  code  elements  corre¬ 
sponding  to  an  alphabetical  signal  is 
preceded  by  a  start  signal  which  serves 
to  prepare  the  receiving  mechanism  for 
the  reception  and  registration  of  a  char¬ 
acter,  and  is  followed  by  a  stop  signal 
which  serves  to  bring  the  receiving 
mechanism  to  rest  in  preparation  for  the 
reception  of  the  next  character. 

systom  statistics  —  Some  systems  provide 
a  supervisor  program  that  provides  de¬ 
tailed  statistics  on  operator  perform¬ 
ance  including  the  number  of  key¬ 
strokes;  number  of  records  written, 
verified,  or  updated;  number  of  con¬ 
straint  errors;  number  of  fields 
changed;  and  number  of  sign-ons. 

systam,  stappad  start-stop  —  A  start-stop 
system  in  which  the  start  signals  occur  at 
regular  intervals. 

systoms  tost  —  1 .  The  running  of  the 
whole  system  against  test  data.  2.  A 
complete  simulation  of  the  actual  run¬ 
ning  system  for  purposes  of  testing  out 
the  adequacy  of  the  system.  3.  A  test  of 
an  entire  interconnected  set  of  compo¬ 
nents  for  the  purpose  of  determining 
proper  functioning  and  interconnec¬ 
tion. 

systom  structuro — ^The  consideration  of 
the  specific  nature  of  a  chain  of  com- 
mana  and  its  origin,  sequence,  and  type 
of  data  collected,  the  form  and  destina- 


system  subcomponents,  time-shoring 

tion  of  the  results,  and  the  procedures 
used  to  control  these  operations. 

system  subcomponents,  time-shoring  — 

See  time-sharing  system  subcompo¬ 
nents. 

system  subroutines  —  Input/output  for¬ 
mat  control  that  provides  for  the  vari¬ 
ous  format  statements  used  in  the  FOR¬ 
TRAN  language.  These  subroutines  are 
also  available  to  other  programs  and 
may  be  called  from  the  systems  library 
tape. 

system  supervisor  —  The  system  supervi¬ 
sor  is  designed  to  allow  an  installation 
to  proceed  automatically  from  run  to 
run  with  little  or  no  computer  time  loss 
because  of  setting  up  tne  “next  pro¬ 
gram.’’  It  is  also  designed  to  accomplish 
as  many  of  the  set-up  and  control  func¬ 
tions  as  is  possible  prior  to  reading  in 
the  actual  program.  It  is  assumed  that 
the  programs  are  located  on  tape  in  the 
exact  order  that  they  are  to  be  run.  This 
order  can  be  superseded  by  the  opera¬ 
tor.  Each  program  on  completion 
should  transfer  control  to  the  ‘^nish’’ 
entry  point  of  the  control  program.  This 
program  will  read  in  the  next  system 
supervisor  from  the  library  tape.  Con¬ 
trol  is  then  transferred  to  the  supervi¬ 
sor. 

system,  supervisory  —  All  of  the  supervi¬ 
sory  programs  used  by  one  system. 

system,  support  —  1 .  A  collection  of  com¬ 
puter  programs  to  aid  the  production 
and  checkout  of  a  system.  2.  The  combi¬ 
nation  of  the  skills,  techniques,  and 
equipment  to  operate  and  maintain  a 
system. 

system,  synchronous  (communications) 

—  A  system  in  which  the  sending  and 
receiving  instruments  are  operating 
continuously  at  the  same  frequency  and 
are  maintained,  by  means  of  correction 
if  necessary,  in  a  ciesired  phase  relation¬ 
ship. 

system,  tandem  —  A  special  system  con¬ 
figuration  in  which  the  data  proceeds 
through  one  central  processor  into  an¬ 
other  processor.  This  is  the  system  of 
multiplexers  and  master/slave  arrange¬ 
ments. 

system  terminal  —  The  center  of  many 
system  operations  is  the  crt  (cathode- 
ray-tube)  terminal.  The  crt  terminal 
consists  of  a  video  display  and  a  key¬ 
board  for  data  entry  and  system  com¬ 
mands.  The  crt  terminal  contains  a 
character  generator,  memory,  and  con- 


system,  Uniterm 

trol  logic  such  that  refreshing  of  the 
video  display  is  performed  within  the  crt 
terminal.  The  control  logic  allows  char¬ 
acters  to  be  put  on  the  display  either 
from  the  keyboard  or  from  a  remote  de¬ 
vice,  such  as  a  computer,  depending  on 
the  state  of  the  terminal.  The  typiczu  crt 
allows  for  the  display  of  1920  characters 
formed  by  80  columns  and  24  rows. 
One  industry  standard  on  screen  size 
appears  to  be  12  inches  diagonal;  how¬ 
ever,  screen  sizes  of  14  and  15  inches 
and  larger  are  available, 
systom  testing  program  —  Test  and  check¬ 
out  of  complete  programs  as  opposed 
to  parameter  or  assembly  testing, 
systom,  timo-shorod  —  A  specific  system  in 
which  available  central-computer  time 
is  shared  among  several  jobs,  as  di¬ 
rected  by  a  scheduling  plan  or  formula, 
systom,  timo-shoring  (monitor)  —  See 
time-sharing  monitor  system, 
systom  timing,  microprocossor  —  Typi¬ 
cally,  a  processor  instruction  cycle  con¬ 
sists  of  rive  states:  two  states  in  which  an 
address  is  sent  to  memory,  one  for  the 
instruction  or  data  fetch,  and  two  states 
for  the  execution  of  the  instruction.  If 
the  processor  is  used  with  slow  memo¬ 
ries,  a  ready  line  synchronizes  the 
processor  with  the  memories, 
systom,  totoi  —  See  total  system, 
systom,  totoi  monogomont  —  A  manage¬ 
ment-oriented  system  conceived  and 
designed  by  management  as  a  singular 
entity  to  control  the  entire  organization. 
Some  of  the  systems  which  are  inte¬ 
grated  to  form  the  total  management 
system  are  accounting,  inventory  con¬ 
trol,  quality  control,  purchasii^,  receiv¬ 
ing,  and  financial  control.  Tne  total 
management  system  is  an  integrated 
management  information  and  control 
system,  and  it  is  the  prevailing  applica¬ 
tion  type  of  third  generation  computers. 
It  blends  both  the  administrative  and 
operational  applications  into  a  single  in¬ 
formation  system  which  provides  man¬ 
agement  with  timely  and  meaningful 
business  information, 
systom,  uniform  —  An  information-retrie¬ 
val  system  that  uses  Uniterm  cards. 
Cards  representing  words  of  interest  in 
a  search  are  selected  and  compared 
visually.  If  identical  numbers  are  found 
to  appear  on  the  Uniterm  cards  under¬ 
going  comparison,  these  numbers  rep¬ 
resent  documents  to  be  examined  m 
connection  with  the  search. 
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systom,  upsoMuplox  —  A  direct-current 
telegraph  system  in  which  a  station  be¬ 
tween  any  two  duplex  equipments  may 
transmit  signals  by  opening  and  closing 
the  line  circuit,  thereoy  causing  the  sig¬ 
nals  to  be  received  by  upsetting  the  du¬ 
plex  balance. 

iystom,  utility  —  A  system  or  program  that 


is  developed  to  perform  miscellaneous 
or  utility  functions  such  as  card-to-tape, 
tape-to-printer,  and  other  peripheral 
operations  or  suboperations. 

tyitom  utilization  logger  —  A  program  or 
a  device  that  collects  statistical  informa¬ 
tion  about  how  the  system  is  operating. 

system,  Zatocode  —  Same  as  coordinate  in¬ 
dexing. 


T 


tab  — ^  1 .  A  label,  marker,  or  indicator  used 
at  one  or  both  ends  of  a  medium,  such 
as  a  tape,  to  permit  quick  awareness  of 
its  message.  2.  A  slang  term  or  abbrevia¬ 
tion  for  tabulating  equipment. 

tab  command  —  On  some  units,  a  com¬ 
mand  that  moves  the  cursor  to  the  next 
tab  stop. 

tab  key,  editing  —  On  one  type  of  system, 
a  tab  key  permits  the  operator  to  move 
the  cursor  to  the  last  character  of  the 
field.  This  key  can  be  used  when  it  is 
desired  to  add  information  to  an  exist¬ 
ing  field. 

table  —  A  collection  of  data  in  a  form  suit¬ 
able  for  ready  reference.  It  is  frequently 
stored  in  sequenced  machine  locations 
or  written  in  the  form  of  an  array  of  rows 
and  columns  for  easy  entry,  in  which  an 
intersection  of  labeled  rows  and  col¬ 
umns  serves  to  locate  a  specific  piece  of 
data  or  information. 

table,  additlan  —  The  area  of  core  storage 
that  holds  a  table  of  numbers  to  be  used 
during  the  table-scan  concept  of  addi¬ 
tion. 

tableau,  matrix-algebra  —  The  current 
matrix,  with  auxiliary  rows  and/or  col¬ 
umns,  as  it  appears  at  an  interactive 
stage  in  the  standard-simplex  method 
solution. 

table  block  —  A  distinct  portion  or  subset 
of  a  table  of  data  or  instructions,  usually 
specifically  identified  for  convenient  ac¬ 
cess. 

table.  Boolean  operation  —  See  Boolean 
operation  table. 

table,  decision  —  A  tabulation  or  array  of 
possible  courses  of  action,  selections,  or 
alternatives  which  can  be  possible  and 
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thus  considered  in  the  analysis  of  vari¬ 
ous  problems,  i.e.,  a  graphic  aid  to 
problem  description,  flow,  and  poten¬ 
tial  results,  much  as  the  purpose  of  a 
flowchart. 

table  development  —  In  some  svstems, 
table  development  includes  table  crea¬ 
tion,  modification,  deletion,  printing, 
and  viewing  operations,  togetner  with 
printing  or  viewing  of  the  names  of  the 
tables  that  have  been  created.  There  are 
two  types  of  tables  users  can  develop, 
verification  and  extraction.  While  a 
form  is  being  created,  the  user  specifies 
that  a  particular  variable  field  is  to  be 
associated  with  a  verification  or  extrac¬ 
tion  operation.  In  these  systems,  each 
time  a  form  containing  a  verification  or 
extraction  operation  is  being  used  for 
data  entry,  the  associated  operation  oc¬ 
curs  whenever  the  applicable  field  in  the 
form  is  filled. 

tabla  aiitiy /look-up,  doto-boto  —  In  some 
systems,  each  table  entry  contains  an  ar¬ 
gument  (coded  value)  and  a  result  (de¬ 
coded  value).  A  table  is  used  for 
translation  by  comparing  the  input  field 
with  the  argument  values  in  the  table 
until  a  matching  argument  is  found. 
The  corresponding  result  is  the  look-up 
result  field  value.  Both  basic  and  auto¬ 
matic  table  look-up  can  be  used  in  the 
same  request.  In  these  systems,  both 
allow  tables  to  be  referenced  sequen¬ 
tially,  by  displacement,  or  using  a  binary 
search. 

toblo,  function  ^ —  1.  Two  or  more  sets  of 
information  so  arranged  that  an  entry  in 
one  set  selects  one  or  more  entries  in 
the  remaining  sets.  2.  A  dictionary.  3.  A 
device  constructed  of  hardware,  or  a 
subroutine,  which  can  either  decode 


tabl«,  hMdttr 


fable,  terminal 


multiple  inputs  into  a  single  output  or 
encooe  a  single  input  into  multiple  out¬ 
puts.  4.  A  tabulation  of  the  values  of  a 
function  for  a  set  of  values  of  the  vari¬ 
able. 

table,  header  —  Specific  records  that  con¬ 
tain  the  description  of  information 
designated  in  a  classification  or  group  of 
records  which  follows  this  initial  docu¬ 
ment. 

table  lock-up  —  A  method  of  controlling 
the  location  to  which  a  jump  or  transfer 
is  made.  It  is  used  especially  when  there 
are  a  large  number  of  alternatives,  as  in 
function  evaluation  in  scientific  compu¬ 
tations. 

table  look-at  —  Finding  elements  of  a 
table  by  direct  calculation  rather  than  by 
a  comparison  search. 

table  look-up  —  1 .  Any  of  various  pro¬ 
cesses  or  procedures  for  searching  iden¬ 
tifying  labels  in  a  table  so  as  to  find  the 
location  of  a  desired  associated  item. 
The  techniques  used  primarily  to  (1) 
obtain  a  derived  value  for  one  variable 
given  another  where  the  relationship 
cannot  be  easily  stated  in  a  formula  or 
algorithm,  (2)  convert  a  discontinuous 
variable  from  one  form  to  another  (e.g., 
convert  from  one  code  to  another),  or 
(3)  provide  conditional  (logical)  control 
functions  (e.g.,  converting  disk  keys 
from  symbolic  to  actual  addresses  or  de¬ 
termining  which  of  several  discrete  pro¬ 
cesses  should  be  applied  for  a  given 
state.  2.  A  digital  computer  instruction 
which  directs  that  the  above  operation 
be  performed. 

tabla  laok-up,  dafa-bata  automatic  — 

In  some  systems,  special  features  pro¬ 
vide  two  methods  of  performing  table 
look-up  operations:  basic  table  look-up 
and  automatic  table  look-up.  With  basic 
table  look-up  the  user  specifies  the 
input  argument  field,  the  table,  and  the 
field  where  the  result  is  to  be  stored. 
Automatic  table  look-up  differs  from  the 
basic  method  in  that  the  user  defines  the 
look-up  operation  in  the  file  definition 
rather  than  specifying  it  in  a  request. 
When  the  look-up  result  field  name  is 
later  referenced  for  processing  or  re¬ 
port  ^output,  the  contents  of  the  spec¬ 
ified  argument  field  will  be  usea  to 
search  the  specified  table  automatically. 
In  these  systems,  definitions  of  look-up 
result  fields  can  be  changed  easily  dur¬ 
ing  dictionary  maintenance  runs. 

tablo-look-up  instruction  —  An  instruction 


designed  to  allow  reference  to  sys¬ 
tematically  arranged,  stored  data. 

tablo-look-up  tochniquos  —  ( 1 )  If  particu¬ 
lar  variables  are  associated  with  a  table 
of  functions,  e.g,,  Xj  links  with  Fj,  Gj, 

.  .  .  ,  and  if  the  values  of  Xj  are  equally 
spaced,  locations  of  associated  func¬ 
tions  can  be  conveniently  generated  by 
some  simple  linear  relation.  (2)  If  argu¬ 
ments  are  not  equally  spaced,  the  ad¬ 
dresses  of  each  Xj  and  others  can  be 
separated  with  an  appropriate  constant. 
Compare-type  order  codes  can  be  in¬ 
voked  to  locate  and  the  addresses  of  the 
associated  function  can  be  computed, 
(3)  Each  datum  Xj  can  be  stored  with  a 
pointer  pointing  to  a  list  of  associated 
functions  of  X^.  (4)  Indirect  addressing 
may  be  used  to  jump  from  an  ordered 
sequential  storage  of  arguments  to 
nonsequential,  nonordered  stores  of  as¬ 
sociated  functions  (some  systems). 

tabla,  multiplication  —  A  specific  area  of 
storage  that  holds  the  groups  of  num¬ 
bers  to  be  used  during  the  tabular  scan¬ 
ning  of  the  multiplication  operation. 

tabla,  output  —  See  board,  plotting. 

tabla,  platting  —  Same  as  board,  plotting. 

tabla,  program  roforanco  —  That  section 
of  storage  used  as  an  index  for  opera¬ 
tions,  suorou tines,  and  variables. 

tabla  simulator  —  A  specific  computer 
program  which  has  the  capability  of 
computing  the  values  in  a  table  rather 
than  simply  looking  them  up  as  stored. 

tabla,  subroutina  —  The  routine  for  main¬ 
taining  a  listing  of  the  subroutines  in 
core  and  for  bnnging  from  file  the  sub¬ 
routines  as  needed  oy  the  application 
program. 

tabla,  symbol  —  A  mapping  for  a  set  of 
symbols  to  another  set  of  symbols  or 
numbers.  In  programming,  the  assem¬ 
bler  builds  a  table  of  labds  used  in  an 
assembler  language  program  and  as¬ 
signs  to  those  labels  a  set  of  relative  or 
absolute  core  locations. 

tabla,  symbol  control  —  Symbols  that  have 
been  defined  and  used,  but  are  no 
longer  required,  may  be  deleted  from 
the  symbol  table.  This  allows  room  for 
new  symbols.  Thus,  a  very  large  pro¬ 
gram  can  be  assembled  with  a  r^atively 
small  symbol  storage  area. 

tabla,  tarminal  —  An  ordered  collection  of 
information  consisting  of  a  control  field 
for  the  table  and  blocks  of  information 
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on  each  terminal  from  which  a  message 
can  originate,  and  each  terminal,  group 
of  terminals,  and  processing  program  to 
which  a  message  can  be  sent. 

table,  transfer  —  See  transfer  table. 

table,  translation  —  In  some  systems,  data 
may  be  translated  through  a  table.  Ta¬ 
bles  may  translate  either  individual 
items  or  a  range  of  items  through  table 
look-up  techniques. 

table,  troth  —  A  representation  of  a 
switching  function,  or  truth  function,  in 
which  every  possible  configuration  of 
argument  values  0  and  1  (or  true  and 
false)  is  listed,  and  beside  each  is  given 
the  associated  function  value  0  or  1  (or 
true  or  false).  The  number  of  configura¬ 
tions  is  2",  where  n  is  the  number  of 
arguments,  unless  the  function  is  in¬ 
completely  specified,  i.e.,  don’t-care 
conditions.  An  example  of  a  truth  table 
for  the  AND  function  and  the  (inclusive) 
OR  function  is: 


Variable 

AND 

Function 

OR 

A  B 

AB 

A  -h  B 

0  0 

0 

0 

0  1 

0 

1 

I  0 

0 

1 

1  1 

1 

1 

tactila  kayboani  —  Designed  for  calcula¬ 
tors,  digital  tv  and  fm  receivers,  termi¬ 
nals,  and  other  applications,  the  typical 
tactile  keyboard  has  three  component 
layers.  Just  below  the  keys  (not  provided 
with  some  units)  is  a  sheet  of  Mylar,  first 
screened  on  its  bottom  side  with  a  con¬ 
ductive  pattern  and  then  “bubbled”  by 
heat  and  pressure  deformation.  These 
bubbles  invert  when  depressed  by  keys 
into  spaces  in  the  second  layer,  a  Mylar 
sheet  with  a  circular  opening  at  each  key 
position.  As  a  bubble  inverts,  the  con¬ 
ductive  area  on  its  underside  contacts 
the  third  layer,  a  screened  circuit  board, 
to  complete  switch  closure, 
fag  —  A  unit  of  information,  whose  com- 
osition  differs  from  that  of  other  mem- 
ers  of  the  set  so  that  it  can  be  used  as 
a  marker  or  label.  A  tag  bit  is  an  instruc¬ 
tion  word  that  is  also  called  a  sentinel  or 
a  flag. 

fag  convarfing  unit  —  A  machine  that  per¬ 
forms  automatic  reproduction  of  infor¬ 
mation  from  perforated  price  tags  to 
punched  cards.  This  machine  provides 
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cards  for  the  tabulation  of  detailed  and 
up-to-date  merchandise  reports,  includ¬ 
ing  size,  color,  priceline,  fabric,  and 
style. 

takedown  —  Those  actions  performed  at 
the  end  of  an  equipment-operating 
cycle  to  prepare  the  equipment  for  the 
next  setup,  e.g.,  removal  of  tapes  from 
the  tape  nandiers  at  the  end  of  a  com¬ 
puter  run  according  to  a  takedown  pro¬ 
cedure. 

takedown  time  —  The  time  required  to 
take  down  a  piece  of  equipment. 

take-up  reel  —  A  specific  reel  on  which 
tape  is  wound  or  may  be  wound  during 
processing. 

talk,  croft  —  Cross  talk  occurs  when  sig¬ 
nals  on  one  telephone  circuit  appear  on 
another  circuit  as  interference.  The  cir¬ 
cuit  which  is  the  source  of  the  signals  is 
known  as  the  disturbing  circuit,  and  that 
on  which  the  signals  are  heard  is  the 
disturbed  circuit. 

talker,  echo  —  A  portion  of  the  transmit¬ 
ted  signal  returned  from  a  distant  point 
to  the  transmitting  source  with  suffi¬ 
cient  time  delay  to  be  received  as  inter¬ 
ference. 

talking  computer  —  One  type  of  talking 
computer  is  used  to  tutor  the  blind  and 
visually  handicapped  in  vocational  class 
work.  The  pupil  communicates  with 
specially  designed  instructional  pro¬ 
rams  through  a  typewriterlike  key- 
oard  and  hears  responses  generated  by 
a  voice  synthesizer. 

talking-computer  synthesizer  —  One  type 
of  speech  synthesizer  is  a  hardwired 
analog  of  the  human  vocal  tract.  Vari¬ 
ous  portions  of  the  circuit  simulate  the 
vocal  cords,  the  lungs,  and  the  varia¬ 
ble-frequency  resonant  cavity  of  the 
mouth,  tongue,  lips,  and  teeth.  The  in¬ 
formation  necessary  to  produce  the 
speech  sounds  of  American  English  is 
programmed  into  ROMs  which  reside 
on  the  synthesizer  board.  The  unit  ac¬ 
cepts  a  string  of  ASCII  characters 
(each  character  representing  a  particu¬ 
lar  phonetic  sound  or  phoneme)  in  the 
same  fashion  as  a  printing  peripheral. 
Because  the  synthesizer  is  primarily  an 
analog  circuit  which  is  commanded 
digitally,  new  programming  informa¬ 
tion  is  required  only  at  the  end  of  each 
completed  phoneme. 

tally  —  To  add  or  subtract  a  digit  “1” 
from  a  quantity,  usually  the  contents  of 
a  register. 


tfiiid«iii  switching 


tap«  coil,  blank  poper 


tandem  switching^ — ^The  use  of  an  inter¬ 
mediate  switch  or  switches  to  intercon¬ 
nect  circuits  from  the  switch  of  one  serv¬ 
ing  central  office  to  the  switch  of  a 
second  serving  central  office  in  the  same 
exchange. 

tandem  system  —  A  special  system  con¬ 
figuration  in  which  the  data  proceeds 
through  one  central  processor  into  an¬ 
other  processor.  This  is  the  system  of 
multiplexors  and  master/slave  arrange¬ 
ments. 

tape  —  1 .  Magnetic,  punched  paper, 
sometimes  other  types  of  tape  as  paper 
loops,  etc.,  used  to  control  vertical  tor- 
matting  of  printers,  or  plastic  tapes  used 
to  control  automatic  typewriters.  2.  A 
strip  of  material  that  may  be  punched, 
coated,  or  impregnated  with  magnetic 
or  optically  sensitive  substances,  and 
used  for  data  input,  storage,  or  output. 
The  data  is  stored  serially  in  several 
channels  across  the  tape,  transversely  to 
the  reading  or  writing  motion, 
tapo,  advanco-food  —  Perforated  paper 
tape  that  has  the  leading  edge  of  the 
feed  holes  directly  in  line  with  the  lead¬ 
ing  edges  of  the  intelligence  holes.  This 
characteristic  makes  it  possible  to  read¬ 
ily  identify  and  differentiate  between 
the  front  end  and  the  tail  end  of  an  unin¬ 
terpreted  tape.  While  some  applications 
still  use  advance-feed  tape,  most  new 
ones  no  longer  use  it.  See  tape,  center- 
feed. 

tapo  alfornation  —  A  selection,  usually 
controlled  automatically  bv  a  program, 
of  first  one  tape  unit  and  then  another, 
normally  during  input  or  output  opera¬ 
tions,  that  permits  successive  reels  of  a 
file  to  be  mounted  and  removed  without 
interrupting  the  program, 
fapo  boginning  control  —  A  special  perfo¬ 
ration,  reflective  spot,  or  transparent 
portion  of  the  first  part  of  a  magnetic 
tape  to  indicate  its  start, 
tap#  bootstrop  routino  —  One  load  tape 
has  as  its  first  block  a  bootstrap  routine 
that  serves  to  bring  in  the  remainder  of 
the  resident  and  various  other  parts  of 
the  system.  Some  bootstrap  routines 
also  provide  a  simple  card-load  routine, 
a  panic  dump,  and  a  method  of  patching 
the  resident  system  prior  to  writing  it  to 
disk  or  tape. 

fapo  bound  —  Same  as  tape  limited, 
fapo,  carriago  confrol  —  A  tape  that  con¬ 
tains  the  control  codes  related  to  the 
movement  of  the  carriage  of  the  printer, 


and  thus  controls  the  vertical  and  hori¬ 
zontal  positioning  of  the  carriage  as  well 
as  the  paper  feed  unit. 

fapo,  confor-food  —  Perforated  paper  tape 
that  has  the  feed  holes  centered  directly 
in  line  with  the  centers  of  the  intelli¬ 
gence  holes.  The  most  common  method 
m  use  today. 

fapo  corf ificaf ion  —  To  certify  magnetic 
computer  tape  to  zero  errors  is  to  assure 
or  make  certain  the  reel  of  tape  has  zero 
errors.  This  is  generally  done  on  a  tape 
certifier  and  is  accomplished  by  saturat¬ 
ing  the  magnetic  tape  or  writing  on  it 
with  100%  of  a  signal  and  instantane¬ 
ously  reading  it  back  to  see  whether  a 
parity  is  achieved.  Normal  industry  stan¬ 
dards  call  for  reading  back  at  least  50% 
of  the  signal  at  800  bits/inch,  35%  of 
the  signal  at  1600  bits/inch,  and  40%  of 
the  signal  at  6200  bits/inch.  All  of  the 
specifications  give  a  reasonable  margin 
of  safety  on  any  normal  computer.  Most 
computers  are  set  so  they  will  read  back 
a  signal  and  receive  parity  as  long  as 
they  can  read  between  12%  and  20%  of 
the  original  signal  placed  on  the  com¬ 
puter  tape. 

fapo,  cbaddod  papor  —  A  paper  tape  with 
the  holes  fully  punched. 

fapo,  chadlosi  papor  —  A  paper  tape  with 
the  holes  partially  punched.  It  is  com¬ 
monly  used  in  teletypewriter  opera¬ 
tions. 

fapo,  chango  —  A  paper  or  magnetic  tape 
carrying  information  that  is  to  be  used 
to  update  filed  information  on  a  master 
tape.  (Synonymous  with  transaction 
tape.) 

fapo  channolt,  papor  —  The  presence  of  a 
hole  in  the  tape  indicates  the  presence 
of  a  code  bit.  The  holes  are  punched  in 
channels  parallel  to  the  eage  of  the 
tape,  and  paper  tape  of  5,  6,  7,  or  8 
information  channels  is  in  use  at  pres¬ 
ent.  An  8-channel  tape  (with  an  addi¬ 
tional  sprocket  channel  for  guiding  the 
tape  or  for  code  synchronization)  will 
commonly  be  of  1  -inch  width  with  codes 
spaced  at  10  per  inch  along  the  tape. 

fapo  channols,  punchod  papor  —  The  par¬ 
allel  tracks  along  the  length  of  the  tape. 

fopo  characfor  —  Information  consisting 
of  bits  stored  across  the  several  longitu¬ 
dinal  channels  of  a  tape. 

fapo  coil,  blank  papor  —  A  coil  of  paper 
tape  that  has  to  be  punched  witn  the 
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feed  holes  and  can  be  punched  with  a 
pattern  of  holes  that  represent  data. 

tape  coil,  paper  —  The  roll  of  paper  tape 
as  coiled  and  ready  for  use  at  the  punch 
station,  but  one  which  may  be  blank  or 
punched  in  preparation  for  working. 

tape  comparator  —  A  machine  which  auto¬ 
matically  compares  two  tapes  which  are 
expected  to  be  identical.  The  compari¬ 
son  is  row  by  row,  and  the  macnine 
stops  when  a  discrepancy  occurs. 

tape  conditioning  —  Conditioning  a  tape 
means  to  run  the  tape  forward  to  tne 
end  of  the  tape,  reverse  it,  and  run  the 
tape  backward  to  the  beginning  of  the 
tape.  Conditioning  is  necessary  for 
smooth,  continuous  operation  of  a  car¬ 
tridge.  Whenever  a  cartridge  has  been 
subjected  to  sudden  environmental 
changes  (such  as  being  transported  by 
air),  users  should  condition  the  tape  be¬ 
fore  use.  Also,  if  the  read  fail  message 
occurs  while  a  particular  cartridge  is 
being  read,  it  may  be  due  to  uneven  ten¬ 
sion  in  the  tape.  Conditioning  restores 
proper  tension. 

taps,  control  —  A  paper  or  plastic  tape 
used  to  control  the  carriage  operation 
of  some  printing  output  devices. 

tape-controllod  corriogo  —  An  automatic 
paper-feeding  carriage  controlled  by  a 
punched  paper  tape. 

tape-control  unit  —  The  unit,  including  as¬ 
sociated  buffering,  for  controlling  the 
operation  of  the  magnetic  tape  trans¬ 
port. 

tape,  cycling  —  An  updating  procedure 
which  creates  a  new  tape  file. 

tape  drive  —  The  mechanism  that  moves 
magnetic  or  paper  tape  past  sensing  and 
recording  heads  and  is  usually  as¬ 
sociated  with  data-processing  equip¬ 
ment.  (Synonymous  with  tape  transport 
and  feed,  tape,  and  related  to  tape  unit 
and  magnetic-tape  unit.) 

tape  drive  controller  functions  —  A  typical 
magnetic  tape  drive  controller  consists 
of  four  functional  sections:  a  motion 
control  section,  a  read  section,  a  write 
section,  and  a  direct  memory  access  in¬ 
terface  section. 

tape-driver  interrupt  routine  —  In  the  in¬ 
terrupt  routine,  the  driver  determines 
whetner  a  fail  condition  has  occurred  on 
the  addressed  unit.  A  fail  condition  is 
recognized  when  the  unit  is  at  the  end  of 
the  tape,  at  a  file  mark,  or  if  a  parity  fail 
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has  occurred.  If  no  fail  has  occurred  and 
the  operation  requested  requires  a  se¬ 
ries  of  commands,  the  driver  will  give 
the  next  command  and  exit  to  the  inter¬ 
rupt  point. 

tape  dump  —  The  transfer  of  complete 
contents  of  information  recorded  on 
tape  to  the  computer  or  another  storage 
medium. 

tape  editor  —  The  symbolic  tape  editor 
program  is  used  to  edit,  correct,  and  up¬ 
date  symbolic  program  tapes  using  the 
computer  and  the  teletypewriter  unit. 
With  the  editor  in  the  core  memory,  the 
user  reads  in  portions  of  his  symbolic 
tape,  removes,  changes,  or  adds  instruc¬ 
tions  or  operands,  and  gets  back  a  cor¬ 
rected  symbolic  tape.  The  user  can  work 
through  the  program  instruction  by  in¬ 
struction,  spot-cneck  it,  or  concentrate 
on  new  sections. 

tape  erasure  —  A  process  by  which  a  sig¬ 
nal  recorded  on  a  tape  is  removed  and 
the  tape  made  ready  for  re-recording. 
Erasure  may  be  accomplished  in  two 
ways:  in  ac  erasure,  the  tape  is  demag¬ 
netized  by  an  alternating  held  which  is 
reduced  in  amplitude  from  an  initially 
high  value;  in  dc  erasure,  the  tape  is 
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saturated  by  applying  a  primarily  undi- 
rectional  field. 

tope,  error  —  A  special  tape  developed 
and  used  for  writing  out  errors  in  order 
to  correct  them  by  study  and  analysis 
after  printing. 

tope  feed  —  A  mechanism  that  will  feed 
tape  to  be  read  or  sensed  by  the  ma¬ 
chine. 

tope-feed  twitch  —  A  switch  that  actuates 
the  reperforator  to  meter  a  predeter¬ 
mined  length  of  tape, 
tope  file  —  1 .  A  record  file  consisting  of  a 
magnetic  or  punched-paper  tape.  2.  A 
set  of  magnetic  tapes  in  a  tape  library, 
tope  file  checks,  mognetic  —  Hardware 
checks  for  faulty  tapes  without  loss  of 
computer  time  or  manual  intervention, 
tope  formot,  poper  —  A  binary  object  tape 
consists  of  one  or  more  records  which 
are  organized  in  a  sequential  fashion 
along  the  length  of  the  tape.  Each  re¬ 
cord  consists  of  a  maximum  of  67  and  a 
minimum  of  1  consecutive  tape  col¬ 
umns.  Blank  tape  may  appear  before, 
between,  or  after  records.  The  arrange¬ 
ment  of  records  on  a  binary  object  tape 
is  not  standardized. 

tape,  fully  perforated  Cchod  tope)  — 

Perforated  paper  tape  in  which  the  per¬ 
forations  are  complete — that  is,  in 
which  the  punch  makes  a  complete  hole 
in  the  tape  (as  opposed  to  chaaless  tape, 
where  the  hole  is  not  completely 
punched  out). 

tope,  grandfather  —  A  magnetic  tape 
which  contains  basic  or  initial  informa¬ 
tion,  which  is  used  on  a  second  tape, 
and  this  second  tape  is  the  one  whicn  is 
updated  according  to  the  latest  transac¬ 
tions  or  changes.  When  this  second  tape 
is  copied,  it  Becomes  the  new  grandfa¬ 
ther  tape,  and  a  series  of  grandfather 
tapes  is  the  historical  record  or  statisti¬ 
cal  base  for  further  manipulation,  analy¬ 
sis,  or  an  audit  trial.  They  are  also 
backup  tapes  in  case  of  accidental  era¬ 
sure  or  loss  of  latest  developed  tapes, 
tapa  input  —  A  method  of  introducing 
data  to  an  input  device  by  the  use  of 
plastic  or  metallic  magnetic  tape,  per- 
forate>d  paper  tape,  or  fabric  tape  loops; 
the  mecnanical  method  by  which  data  is 
read  from  tape  and  fed  into  a  machine, 
tape.  Instruction  —  Same  as  tape,  program, 
tape,  intermix  —  A  specific  feature  of 
some  computer  equipment  which  allows 
for  combinations  of  different  models  of 


tape  units  to  be  interconnected  to  a  sin¬ 
gle  computer. 

tape  labels  —  A  tape  label  appears  on 
each  reel  of  magnetic  tape  in  the  form  of 
a  leader  and/or  a  trailer  record;  its  con¬ 
tents  will  be  determined  to  some  extent 
by  the  application  and  the  type  of  data 
found  on  the  tape.  The  leader  record 
appears  as  the  nrst  and  the  trailer  re¬ 
cord  as  the  last  on  the  tape.  Together 
they  provide  the  means  for  machine- 
performed  accounting  control  of  tape 
operations.  Types  of  information  which 
may  be  included  in  a  tape  label  are:  a 
name  or  code  for  the  tape  which  iden¬ 
tifies  the  application  and  tape  data  type, 
reel  number  or  sequence  number  if 
there  is  more  than  one,  frequency  of 
use,  record  format,  date  of  preparation 
or  date  last  used,  purge  date,  operation 
in  which  the  tape  was  written  (generally 
a  code),  name  of  individual  chiefly  re¬ 
sponsible,  output  number  if  there  are 
several  tapes,  record  count,  control  to¬ 
tals,  any  instructions  to  be  typed  out  to 
the  operator  as  well  as  an  end-of-reel  or 
end-of-file  code. 

tape  leader  —  Section  at  the  beginning  of 
a  reel  of  magnetic  or  punched  tape 
which  is  often  left  blank  to  allow  for  ini¬ 
tial  threading  or  to  contain  some  sort  of 
marker  or  code  to  indicate  the  nature  of 
the  data  stored  on  the  tape.  Holes, 
notches,  some  special  magnetization, 
etc.,  are  used  for  such  purposes. 

tape,  library  —  See  library  tapes. 

tape  limited  — Just  as  some  computers  are 
limited  to  the  slower  speeds  of  input  for 
adequate  performance,  others  are 
bound  or  limited  in  performance  speeds 
by  the  time  required  for  reading,  writ¬ 
ing,  or  interpreting  tags.  When  comput¬ 
ers  execute  various  types  of  business  or 
large  batch  data  processing  and  much  of 
the  time  is  usecT  in  moving  tapes,  then 
the  computer  or  processor  must  wait 
and  is  said  to  be  tape  limited. 

tape  limited  (sorting)  —  A  sort  program  in 
which  the  effective  transfer  rate  of  tape 
units  determines  the  elapsed  time  re¬ 
quired  to  sort. 

tape  loadpoint  —  The  initial  position  of 
the  magnetic  tape  under  the  heads,  at 
which  point  magtape  reading  or  writing 
can  begin. 

tape-loop  storage  —  See  storage,  loop. 

tope,  mag  —  The  informal  or  slang  ex¬ 
pression  for  magnetic  tape. 
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tape,  magnetic  —  A  tape  or  ribbon  of  any 
material  impregnated  or  coated  with 
magnetic  material  on  which  information 
may  be  placed  in  the  form  of  magneti¬ 
cally  polarized  spots. 

tape  mark  —  The  special  character  that  is 
written  on  a  tape  to  signify  the  physical 
end  of  the  recording  on  tape. 

tape  marker,  beginning  —  A  special  per¬ 
forated  reflective  spot  or  a  transparent 
portion  of  the  first  part  of  a  magnetic 
tape  to  indicate  its  start.  Abbreviated 
BIM. 

tape,  master  ^ — Usually  a  magnetic  tape 
containing  the  main  program  or  tne 
data  master  file,  whicn  is  updated  by 
data  contained  in  a  change  tape. 

tape,  master-file  —  The  word  “file”  is 
used  in  a  general  sense  to  mean  any  col¬ 
lection  of  informational  items  similar  to 
one  another  in  purpose,  form,  and  con¬ 
tent.  Thus  a  magnetic  tape  master  file  is 
a  file;  the  term  may  also  be  applied  to  a 
punched  paper  tape  of  input  items,  or, 
if  convenient,  to  a  set  of  cassettes  that  is 
equivalent  in  nature  to  either  the  mag¬ 
netic  or  paper  tape.  File  may  even  be 
applied  to  an  accumulation  of  informa¬ 
tion  in  the  processor  memory  if  the 
need  arises  to  refer  in  a  general  way  to 
this  collection  of  data. 

taps,  master-instruction  —  Abbreviated 
MIT.  A  tape  on  which  all  the  programs 
for  a  system  of  runs  are  recorded. 

tape  master  program  —  See  tape  master. 

tape,  master-system  —  A  monitor  (control 
unit)  program  that  allows  for  central¬ 
ized  control  of  program  operation.  It 
provides  a  load-and-go  operation,  with¬ 
out  operator  intervention,  with  one  tape 
unit.  The  operator  can  specify  loading 
and  execution  of  any  program  on  the 
master-system  tape  by  a  simple  on-line 
typewriter  directive. 

tape.  Mylar  —  A  specific  data-processing 
tape  manufactured  by  E.L  Du  Pont  de 
Nemours  Sc  Co.,  Inc.  It  consists  of  a 
polyester  film  backing  with  a  magnetic 
oxide  coating. 

tape,  numerical-control  —  A  punched 
paper  or  plastic  tape  with  magnetic 
spots  used  to  feed  digital  instructions  to 
a  numerical  control  (N/C)  machine,  i.e., 
an  automated  cutting  or  forming  ma¬ 
chine  thus  guided.  Tolerances  as  fine  as 
1/10,000  of  an  inch  are  achieved  on 
unattended  units.  Tapes  are  developed 
for  digital-computer  programs. 
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topo  oporating  syttom  —  Abbreviated 
TOS.  Some  operating  systems  have 
component  modules  (i.e.,  compilers, 
linkage-editor,  etc.)  stored  on  a  system 
tape  and  use  tape  libraries  for  storage  of 
user  program  and  data  files.  (Contrasts 
with  disk  operating  system,  DOS.) 

tap«  or  disk  program  —  A  tape  or  disk 
used  to  store  a  complete  routine  for  fu¬ 
ture  input.  In  the  event  that  the  length 
of  the  routine  exceeds  the  available  in¬ 
ternal  storage  capacity,  it  will  be  read  in 
and  operated  on  by  the  computer,  one 
segment  at  a  time. 

tapo,  papor  —  A  strip  of  paper  capable  of 
storing  or  recording  information.  Stor¬ 
age  may  be  in  the  form  of  punched 
holes,  partially  punched  holes,  carboni¬ 
zation  or  chemical  change  of  impreg¬ 
nated  material,  or  by  imprinting.  Some 
paper  tapes,  such  as  punched  paper 
tapes,  are  capable  of  being  read  oy  the 
input  device  of  a  computer  or  a  trans¬ 
mitting  device  by  sensing  the  pattern  of 
holes  tnat  represent  coded  information. 

tape  parity  —  See  parity,  tape. 

tape,  perforated  —  See  tape,  punched 
paper. 

tape  perforating  —  The  recording  of  data 
in  paper  tape  by  means  of  punched 
holes.  This  is  generally  done  by  a  card- 
to-tape  converter  which  automatically 
senses  the  information  from  punched 
cards  and  perforates  a  5-channel  or  8- 
channel  tape  used  in  telegraphic  trans¬ 
mission  and  other  common-language 
applications. 

tape  perforator  —  An  off-line,  keyboard¬ 
operated  device  for  punching  code 
holes  in  paper  tape. 

tape,  pilot  —  A  tape  that  contains  all  the 
data  used  on  a  pilot  model.  It  is  often 
used  for  loading  the  files. 

tope,  problem  input  —  An  input  tape,  ei¬ 
ther  punched-paper  tape  or  magnetic 
tape,  that  contains  problem  data  for 
checking  out  a  given  computer  system. 

tape-processing  simultaneity  —  A  feature 
of  some  computers  is  tape  processing 
simultaneity.  All  tape  units  are  capable 
of  transferring  data  simultaneously  with 
other  central  processor  operations.  The 
ability  to  perform  tape  operations 
simultaneously  is  further  enhanced  by 
the  fact  that  the  central  processor  is  in¬ 
volved  in  a  tape  read  or  write  operation 
during  only  two  microseconds  per  char¬ 
acter  transferred.  Thus,  the  majority  of 
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a  tape-processing  interval  is  available  to 
the  central  processor  to  perform  com¬ 
putations  or  direct  other  peripheral  op¬ 
erations. 

tape-processing  unit  —  Tape  processing 
includes  the  functions  of  recording, 
transcribing,  transmitting,  receiving, 
and  converting  data  recorded  in  per¬ 
forated  paper  tape.  Data  recorded  in 
paper  tape  can  be  processed  to:  pro¬ 
duce  punched  cards  by  automatic  con¬ 
version,  provide  input  for  electric  com¬ 
puters,  provide  automatic  wire 
transmission  of  all  or  selected  data,  type 
subsequent  related  records  and  docu¬ 
ments,  and  provide  master  tapes  or 
cards  for  use  in  repetitive  data  opera¬ 
tions. 

tape,  program  —  A  tape  that  contains  the 
sequence  of  instructions  required  for 
solving  a  problem. 

tape,  punch  —  A  tape,  usually  paper,  upon 
which  data  may  be  sorted  m  the  form  of 
punched  holes.  Hole  locations  are  ar¬ 
ranged  in  rows  across  the  width  of  the 
tape.  There  are  usually  5  or  8  channels 
per  row,  with  data  represented  by  a  bi¬ 
nary-coded  decimal  system.  All  holes  in 
a  column  are  sensed  simultaneously  in  a 
manner  similar  to  that  for  punch  cards. 
(Synonymous  with  perforated  tape.) 

tape,  punch,  code  —  A  code  used  to  repre¬ 
sent  data  on  punch  tape. 

tape-punch  control  keys  —  Keys  that  con¬ 
trol  functions  such  as  power  on,  feeding 
tape  at  beginning  ana  end  of  reel,  tape 
error,  and  punch  on  and  off. 

tope,  punched  paper  —  Paper  or  plastic 
material  from  300  to  100()  feet  long  into 
which  data  is  recorded  in  the  form  of 
small  round  holes  punched  into  pre¬ 
scribed  positions.  An  input  and/or  out¬ 
put  medium,  used  primarily  in  systems 
where  information  is  received  over  wire 
communication  circuits. 

tape  reader  —  1 .  A  device  capable  of  sens¬ 
ing  information  punched  on  a  paper 
tape  in  the  form  of  a  series  of  holes.  2. 
A  device  capable  of  sensing  information 
recorded  on  a  magnetic  tape  in  the  form 
of  a  series  of  magnetized  spots. 

tape  recording  density  —  Common  re¬ 
cording  densities  are  200  characters  per 
inch,  556  per  inch,  800  per  inch,  or  even 
higher  in  the  newest  “packed”  tapes. 
Blocks  or  records  are  usually  separated 
by  blank  gaps  on  tapes,  most  commonly 
of  %  in. 


tape  reproducer  —  A  machine  used  either 
to  copy  or  to  edit  paper  tape  or  to  do 
both. 

tope,  scratch  (sorting)  —  Tapefs)  used  to 
store  intermediate-pass  data  during  a 
sort  program. 

tope,  sequence  control  —  A  tape  that  con¬ 
tains  the  sequence  of  instructions  re¬ 
quired  for  solving  a  problem, 
tape  skew  —  The  deviation  of  a  tape  from 
a  linear  path  when  transported  across 
the  heads,  causing  a  time  displacement 
between  signals  recorded  on  different 
tracks  and  amplitude  differences  be¬ 
tween  the  outputs  from  individual 
tracks  owing  to  variations  in  azimuth 
alignment. 

tope  skip  —  A  machine  instruction  to 
space  forward  and  erase  a  portion  of 
tape  when  a  defect  on  the  tape  surface 
causes  a  persistent  write  error, 
tape  skip,  tape-skip  restore  —  A  function 
that  permits  certain  portions  of  the  tape 
to  be  idled  through  a  tape  read  head 
without  being  reacl.  This  function  is  ini¬ 
tialed  by  depressing  the  tape-skip  key. 
Skipping  continues  until  the  read  head 
finds  a  tape-skip  restore  character  in  the 
tape.  This  character  must  be  included  in 
the  original  programming, 
topes,  library  —  Library  tapes  have  tape 
labels,  skip  records,  and  control  marts. 
However,  the  programs  must  be  stored 
on  magnetic  tape  according  to  a  particu¬ 
lar  format.  Library  tapes  may  contain 
two  types  of  intermixed  formats — stan¬ 
dard  format  (running  programs  as  set 
up  by  a  librarian),  and  debugging  for¬ 
mat  (this  includes  check  data  as  well  as 
the  programs  to  be  checked), 
tape  sort  and  collate  programs  —  General¬ 
ized  programs  that  adapt  themselves,  as 
directed  by  programmer-specified 
parameters,  to  operate  in  a  particular 
configuration — sort  and  collate  data 
into  a  particular  format, 
tape  sort,  four  —  See  sorting,  four  tape, 
tape  speed  —  The  speed  at  which  tapes 
are  transported  from  feed  to  take-up 
reels  during  normal  recording  or  repro¬ 
duction. 

tape  station  —  Same  as  tape  unit, 
tape  storage  —  Various  storage  devices  in 
which  data  are  stored  in  the  form  of 
magnetic  spots  on  metal  or  coated  plas¬ 
tic  tape.  Binary  data  are  stored  as  small 
magnetized  spots  arranged  in  column 
form  across  the  width  of  the  tape.  A 
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read-write  head  is  usually  associated 
with  each  row  of  magnetized  spots  so 
that  one  column  can  be  read  or  written 
at  a  time  as  the  tape  traverses  the  head. 

tope  storage,  magnetic  —  See  storage, 
magnetic-tape. 

tape  synchronizer  —  See  synchronizer, 
tape. 

tape,  test  input  —  A  method  of  testing  and 
simulation,  wherein  a  test  input  tape  is 
prepared  from  an  input  message  tape, 
which  is  then  read  by  the  test  supervi¬ 
sory  program  in  a  manner  as  if  it  had 
actually  arrived  from  regular  input  de¬ 
vices. 

tape-to-head  speed  —  The  relative  speed 
of  tape  and  head  during  normal  record¬ 
ing  or  replay.  The  tape-to-head  speed 
coincides  with  the  tape  speed  in  conven¬ 
tional  longitudinal  recording,  but  is 
considerably  greater  than  the  tape 
speed  in  systems  where  the  heads  are 
scanned  across  or  along  the  tape. 

tapo-to-printor  program  —  Transfers  data 
from  magnetic  tape  to  printer. 

tape-to-tapo  converter  —  A  device  for 
changing  from  one  form  of  input/out¬ 
put  medium  or  code  to  anotner,  i.e., 
magnetic  tape  to  paper  tape  (or  vice 
versa),  or  eight-channel  code  to  five- 
channel  code,  etc. 

tope  trailer  —  A  special  strip  or  tape 
length  at  the  end  of  tape  reels,  usually 
containing  a  type  of  ena-of-tape  marker, 
i.e.,  a  hole,  long  blank,  special  magnetic 
spots,  etc. 

tope,  transection  —  Information  on  a 
paper  tape  or  magnetic  tape  that  is  to  be 
used  to  update  filed  information  on  a 
master  tape. 

tape  tronsmitter,  automatic  —  A  periph¬ 
eral  unit  which  senses  data  on  paper, 
magnetic,  or  mylar  tape  and  which 
holds,  feeds,  controls,  and  reels  the 
tape.  They  are  used  basically  for  com¬ 
puter  input  units,  and  often  used  to 
drive  printers,  plotters,  card  punches, 
or  transmission  modems. 

tape  tronsmitter  distributor  —  Same  as  tape 
reader. 

tape  transport  —  The  mechanism  that 
moves  magnetic  or  paper  tape  past 
sensing  and  recording  heads.  This 
mechanism  is  usually  associated  with 
data-processing  equipment.  (Synony¬ 
mous  with  drive,  tape  and  tape  feed; 
related  to  tape  unit  and  magnetic-tape 
unit.) 
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tape  unit  —  A  device  consisting  of  a  tape 
transport,  controls,  a  set  of  reels,  and  a 
lengtn  of  tape  that  is  capable  of  record¬ 
ing  and  reading  information  on  and 
from  the  tape,  at  the  request  of  the  com¬ 
puter. 

tope  unit  perforator  —  See  tape  processing 
unit. 

tape  units,  incremental  —  Various  types  of 
magnetic  tape  modules  which  require  a 
tape  flow  “halt”  for  the  process  of  read¬ 
ing  or  writing. 

tape  verifier  —  A  device  designed  for 
checking  the  accuracy  of  punched  tape 
by  comparing  previously  punched  tape 
with  a  second  manual  punching  of  tne 
same  data,  with  the  machine  signaling 
discrepancies. 

tape,  work  (sorting)  —  Tape(s)  used  to 
store  intermediate-pass  data  during  a 
sort  program. 

target  interface,  development  system  — 

The  provision  the  user  has  with  soft¬ 
ware/hardware  traceability  features. 
This  ensures  that  the  final  design  is  ac¬ 
ceptable. 

target  language  —  The  language  into 
which  some  other  language  is  to  be 
translated. 

target  phase  —  An  occasion  on  which  the 
target  program  is  run  is  often  called  the 
run  phase  or  the  tarjget  phase  or  the 
object  phase.  Most  otten,  target  phase 
terminology  is  used  when  compiling  has 
taken  place. 

target  program  —  Same  as  object  program. 

target  routine  —  Same  as  object  program. 

task  —  A  routine  or  machine  run.  A  pro¬ 
gram  may  be  broken  into  several  sub¬ 
jobs  or  tasks  to  utilize  more  effectively 
computer  CPU  time. 

task  checkpoint  —  On  some  systems,  once 
a  task  is  in  memory,  the  executive  nor¬ 
mally  allows  it  to  run  to  completion  in  a 
multiprogrammed  fashion,  even  if  its 
memory  is  required  for  the  execution  of 
a  higher-priority,  nonresident  task. 
However,  if  it  is  desirable  to  free  mem¬ 
ory  for  execution  of  a  higher-priority 
task,  a  task  can  be  declared  checkpoint¬ 
able  when  created.  A  checkpointable 
task  currently  active  in  a  partition  can  be 
interrupted  and  swapped  out  of  mem¬ 
ory  to  disk  when  a  higher-priority  task 
requests  the  partition  in  wfiich  it  is  ac¬ 
tive.  Later,  after  the  highp-priority  task 
has  completed  its  execution,  the  cneck- 
pointed  task  will  be  rolled  in  and  re- 


task  dispdfcher 

stored  to  active  execution  at  the  point 
where  it  was  interrupted. 

task  dlspotchar  —  The  task  dispatcher 
provides  the  ability  to  initiate  parallel 
tasks  and  to  synchronize  their  execu¬ 
tion. 

tosk  dispatchar  routina  —  A  control  rou¬ 
tine  or  function  which  selects  from  the 
task  queue  or  lists  the  next  task  to  be 
processed  and  gives  it  control  of  the 
central  processor. 

tasking  —  In  order  to  facilitate  implemen¬ 
tation  of  systems  involving  several  inde- 
endent  processes,  the  processor  must 
e  able  to  maintain  the  illusion  that  sev¬ 
eral  routines  are  running  simultane¬ 
ously.  Therefore,  to  relieve  the  pro¬ 
grammer  of  the  job  of  creating  this 
illusion,  some  form  of  multitasking  fa¬ 
cility  must  be  supplied.  The  basic  parts 
of  such  a  facility  include  a  real-time 
monitor  to  proviae  a  task  scheduling  ca¬ 
pability  ana  a  number  of  commands  to 
allow  activation,  deactivation,  and  syn¬ 
chronization  of  tasks.  Other  desiraole 
features  include  a  timing  facility  and  a 
provision  for  interrupt  handling. 

task  managamant  —  A  set  of  functions  of 
the  control  program  or  routine  which 
controls  the  use  of  system  resources 
other  than  the  input/oulput  devices  by 
tasks. 

task  managamaiit  functions  —  The 

procedural  functions  for  task  creation, 
scheduling,  synchronization,  and  termi¬ 
nation.  Multitasking  is  supported  both 
across  several  programs  and  within  a 
single  program. 

task  procossing,  torminal  —  In  order  to  fa¬ 
cilitate  fast  response  in  various  tvpes  of 
processing  environments,  tasKS  are 
created  to  process  transactions  from  a 
terminal  almost  immediately  upon  their 
arrival  at  the  system  (after  the  input  is 
edited  and  formatted).  A  task  is  one  or 
more  application  programs  (modules) 
that  have  been  loaaed  into  the  system  to 
process  a  transaction.  Since  a  rule  of 
thumb  in  a  transaction-oriented  envi¬ 
ronment  is  that  programs  must  execute 
in  a  half  second  or  less,  message  pro¬ 
cessing  priorities  must  be  established 
immediately,  based  on  the  operator, 
transaction,  terminal,  or  a  combination 
thereof. 

task  guaua  —  A  queue  that  contains  all  the 
task  control  blocks  which  are  in  the  sys¬ 
tem  at  any  one  time. 

task  tchadular  —  The  task  scheduler  is 


task-to-task  conununicafion 

used  in  real-time  operating  systems  to 
organize  and  schedule  the  processing  of 
events  not  directly  connected  to  user  in¬ 
terrupts  and  to  provide  multiple  execu¬ 
tion  paths  through  a  program.  This  con¬ 
cept  is  called  multitasking.  The  task 
scheduler  activates,  terminates,  sus¬ 
pends,  or  readies  tasks  either  individu¬ 
ally  or  in  groups.  In  the  activation  stage, 
the  scheduler  prepares  a  task  to  receive 
identification,  priority,  and  program 
variables  that  define  the  environment  in 
which  the  task  operates.  It  then  places 
the  activated  tasks  in  a  ready  queue,  and 
they  are  processed  on  the  basis  of  prior¬ 
ity  numbers  assigned  by  the  user.  The 
operating  system  makes  sure  that  con¬ 
trol  of  the  central  processor  is  always 
iven  to  the  highest-priority  task  capa- 
le  of  using  it. 

task  schadular  suparvision  control  — 
The  scheduler  suspends  tasks  under  a 
number  of  circumstances:  when  or¬ 
dered  to  do  so  by  another  task,  when  a 
specific  time  delay  or  outside  event 
must  occur  before  the  task  can  resume, 
while  waiting  for  a  message  from  an¬ 
other  task  or  completion  of  i/o  and  sys¬ 
tem  calls,  or  when  a  task  is  ordered  to 
resume  at  a  certain  time  of  day.  When 
the  time  elapses  or  the  awaited  event 
occurs,  the  scheduler  again  readies  the 
task  for  execution. 

tosk  tchoduling,  ovont-drivon  —  Task 
scheduling  in  some  systems  is  primarily 
event  driven,  in  contrast  to  systems 
which  use  a  static  scheduling  mecha¬ 
nism  for  determining  the  eligibility  of  a 
task  to  execute.  The  basis  of  event- 
driven  task  scheduling  is  the  software 
priority  assigned  to  each  active  task. 
When  a  significant  event  (such  as  i/o 
completion)  occurs,  the  executive  inter¬ 
rupts  the  executing  task  and  searches 
for  the  highest-priority  task  capable  of 
executing. 

task,  sarlal  —  A  task  is  a  logically  complete 
execution  path  through  a  program  that 
can  be  executed  independently  of  any 
other  task  in  the  same  program.  In  serial 
tasking,  each  task  gains  control  of  the 
system  resources  it  needs,  uses  the  re¬ 
sources  to  complete  its  function,  and 
then  relinquishes  control  of  the  re¬ 
sources  to  the  next  task. 

task-to-task  communication  —  The  pro¬ 
cess  by  which  a  user  program  on  one 
node  of  a  computer  network  exchanges 
messages  or  clata  with  a  user  program 
on  another  node. 
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TCAM  —  Abbreviation  for  Telecommuni¬ 
cations  Access  Method.  A  specific 
method  for  controlling  the  transfer  of 
messages  between  the  application  pro¬ 
gram  and  remote  terminals  that  pro¬ 
vides  a  high-level  message  control  lan¬ 
guage.  TCAM  can  be  custom  tailored  to 
applications  requirements  through  se¬ 
lection  of  the  appropriate  macroinstruc¬ 
tions  and  operands. 

teaching  machines  —  Most  such  units  have 
the  following  characteristics:  (1)  A  com¬ 
puter  monitored  or  controlled  with  con¬ 
tinuous  and  active  response  to  each  unit 
of  information  presented  or  q^ueried,  (2) 
immediate  and  recorded  feeaback  from 
questions  of  the  student’s  responses 
and  an  acknowledgment  of  correct  or 
incorrect  answers  to  the  student  with 
other  alternative  or  remedial  informa¬ 
tion  and  instructions,  and  (3)  a  schedul¬ 
ing  which  allows  students  to  work  at 
their  own  pace  and  a  modular  presenta¬ 
tion  allowing  teacher-programmers  to 
present  materials  sufficiently  varied  to 
suit  individual  student  capabilities.  The 
teaching  machine  consists  of  both  pro¬ 
grams  and  hardware.  The  programs  are 
either  linear  or  branching  types,  or  a 
mixture  of  both.  Linear  programs  usu¬ 
ally  consist  of  one  or  two  sentences,  fol¬ 
lowed  by  a  sentence  containing  blanks. 
Progress  through  the  program  is  linear 
in  the  sense  that  one  follows  the  other  in 
sequence,  although  skipping  some 
frames,  usually  planned.  Branching  pro¬ 
grams  have  larger  units  of  information, 
such  as  two  or  three  paragraphs.  The 
student  usually  answers  multiple-choice 
Questions.  The  main  path  is  followed  if 
the  answers  are  correct.  Branches  pro¬ 
vide  remedial  teaching  or  instructions 
for  incorrect  answers.  The  teaching  ma¬ 
chines  physically  have  a  storage  unit,  a 
display  mechanism,  a  response  panel, 
and  communication  with  a  central  com¬ 
puter.  Some  machines  can  be  combined 
with  slides,  film  strips,  and  microfilm. 

tachnical  control  contor  —  A  modular  elec¬ 
tronic  system  that  functions  to  help 
data-center  personnel  locate  and  diag¬ 
nose  problems  which  can  occur  any¬ 
where  in  a  network.  A  technical  control 
center  allows  any  line  to  be  patched  to 
any  modem  and  any  modem  to  be 
patched  to  any  port.  It  can  be  deter¬ 
mined  whether  a  problem  lies  in  the 
data  terminal,  the  transmission  equip¬ 
ment  (modems),  the  front  end,  the 
CPU,  or  perhaps  an  erring  operator. 
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The  technical  control  center  permits 
on-line  checks  to  be  performed  with  its 
test  equipment  which  can  pinpoint  a 
malfunction  with  a  minimum  of  disrup¬ 
tion  to  the  network. 

technique  —  The  method  used  to  collect, 
process,  convert,  transfer,  and  retrieve 
data  to  prepare  reports. 

technique,  advance  item  —  A  program¬ 
ming  technique  which  groups  records  in 
specific  arrangements  disregarding  lo¬ 
cation  aspects  of  the  data. 

technique,  flowchart  —  See  flowchart  tech¬ 
nique. 

technology,  solid-logic  —  Microelectronic 
circuits,  the  product  of  solid-logic  tech¬ 
nology,  make  up  the  basic  components 
of  some  systems.  Called  logic  circuit* 
because  they  carry  and  control  the  elec 
trical  impulses  that  represent  informa 
tion  within  a  computer,  these  tiny  dc 
vices  operate  at  speeds  ranging  fror 
300  down  to  six  billionths  of  a  secont 

tolecommunicotion  —  The  transmission  < 
reception  of  signals,  writing,  sounds,  < 
intelligence  of  any  nature  by  wire,  radi< 
light  beam,  or  any  other  electroma; 
netic  means. 

falecommunications  access  method  - 

Abbreviated  TCAM.  A  communicatic 
subsystem  designed  to  exchange  me 
sages  between  the  communication  ne 
work  and  a  set  of  message  queues,  at 
cording  to  information  contained  i 
control  blocks  and  message  headen 
The  program  which  controls  these  op 
erations,  called  the  message  contro 
program  (MCP),  is  coded  for  each  par 
ticuiar  installation  using  a  set  of  sys ten- 
macros  which  invoke  various  parts  ol 
the  TCAM  software. 

talecommufing  —  The  replacement  of 
“physical”  commuting  from  home  to 
workplace  with  “logical”  commuting,  in 
which  one  works  at  home  through  a 
computer  and  telecommunications 
channel. 

taleconfarence  —  A  conference  between 
persons  who  are  remote  from  one  an¬ 
other  but  linked  together  by  a  telecom¬ 
munications  system. 

toladata  —  A  device  that  introduces  parity 
bits  to  punched  paper  tape  for  transmis¬ 
sion.  The  receiving  unit  checks  parity 
for  code  accuracy  and  repunches  paper 
tape  with  valid  data. 

talafila  —  An  early  on-line  banking  system 


tol«mcincig«m«iit 
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developed  for  Howard  Savings  Institu¬ 
tion  of  Newark,  New  Jersey. 

t•l•manag•m•nt  ^ — A  service  which  fea¬ 
tures  computerized  management  of  a 
customer’s  long-distance  system,  auto¬ 
matically  routing  each  call  over  the  least 
costly  line  available  at  the  time  the  call 
is  made  and  logging  each  call  for  ac¬ 
counting  control. 

—  1 .  An  electric  telemeter  is  the 
formulating  and  reformulation  appa¬ 
ratus  for  indicating  and/or  recording 
the  value  of  a  measured  quantity  by 
electrical  means  at  a  remote  station.  2. 
To  transmit  digital  and/or  analog  data 
by  radio  waves;  e.g.,  data  can  be  teleme¬ 
tered  from  a  missile  and  recorded  at  a 
ground  station. 

telemetering  —  Also  called  telemetry  or 
remote  metering.  Measurement  which, 
through  intermediate  means,  can  be  in¬ 
terpreted  at  a  distance  from  the  primary 
detector.  A  receiving  instrument  con¬ 
verts  the  transmitted  electrical  signals 
into  units  of  data,  which  can  then  be 
translated  by  data  reduction  into  appro¬ 
priate  units. 

telemeter  service  —  Metered  telegraph 
transmission  between  paired  telegraph 
instruments  over  an  intervening  circuit 
adapted  to  serve  a  number  of  such  pairs 
on  a  shared-time  basis. 

telemetry  —  Transmission  to  a  distance  of 
measured  magnitudes  by  radio  or  tele¬ 
phony,  with  suitably  coded  modulation 
(e.g.,  amplitude,  frequency,  phase, 
pulse). 

Telenet  —  Telenet  Communications 
Corp.,  a  USA  communications  carrier 
offering  packet  switching  transmission. 

telephone  communicotion  units  —  The 
data  sets  as  used  with  the  many  data 
communications  systems  provide  half¬ 
duplex  capability.  They  are  used  for 
sending  and  receiving  but  not  for  both 
operations  simultaneously.  The  data  set 
at  the  transmitting  end  takes  the  charac¬ 
ter  pulses  from  the  data-line  terminal 
and  converts  them  to  modulated  infor¬ 
mation-bearing  signals  that  can  be 
transmitted  over  the  telephone  line. 
The  data  set  at  the  receiving  end  con¬ 
verts  the  signals  from  the  telephone  line 
back  to  the  same  character  pulses  as 
those  delivered  by  the  transmitting 
data-line  terminal  and  delivers  these 
pulses  to  the  receiving  data-line  termi¬ 
nal.  A  data  set  conditions  itself  in  the 
receiving  mode  unless  instructed  to  be 


in  the  transmitting  mode.  The  turn¬ 
around  of  the  data  set  at  the  transmit¬ 
ting  end  is  performed  by  the  “request  to 
transmit  step”  in  the  program  of  the 
computer  at  the  sending  end.  It  may  be 
used  with  either  the  private  line  or  the 
exchange  telephone  facilities. 

telephone  couplers  —  Mechanisms  for 
putting  a  regular  telephone  handset 
into  service  as  a  modem.  Usually,  they 
work  acoustically,  but  they  may  also 
work  inductively. 

telephone  dialer  —  Under  program  con¬ 
trol,  this  circuit  divides  the  output  of  an 
on-chip  crystal  oscillator,  thus  provid¬ 
ing  the  tone  frequency  pairs  needed  by 
the  telephone  system.  The  tone  pairs 
are  selected  through  a  latch  by  means  of 
a  BCD  code  from  the  bus. 

telephone  dialer  circuit  —  An  MOS  tele¬ 
phone  dialer  circuit  converts  push-but¬ 
ton  closures  to  rotary  dial  pulses  di¬ 
rectly  compatible  with  a  standard 
telephone  system. 

teleprinter  —  1 .  Descriptive  name  for  tele¬ 
graphic  terminals.  2.  Generally  an  elec¬ 
tric  typewriter  that  can  be  operated 
manually  or  electrically  by  reading  a 
reperforating  paper  tape.  3.  The  type¬ 
writer  usually  connected  to  a  leased  or 
dial-switched  telegraph-grade  circuit 
for  transmitting  text  or  data  messages  in 
a  readable  form.  4.  An  input/output  ter¬ 
minal  device,  normally  used  on  low- 
speed  circuits,  that  includes  at  least  a 
page  printer. 

toloprinter  grado  sorvice  —  This  term 
originally  referred  to  a  service  provided 
by  the  common  carriers  which  included 
a  communication  circuit  of  narrow 
bandwidth  that  was  capable  of  speeds 
no  greater  than  180  fcauds  and  fur¬ 
nished  a  compatible  dc  signal  to  the  ter¬ 
minal  input/output  device  directly.  This 
definition  is  no  longer  completely  valid 
because  much  of  the  low-speed  data 
transmission  is  accomplishea  over  cir¬ 
cuits  utilizing  ac  signaling,  so  a  dataset 
must  be  provided  between  the  circuit 
and  the  terminal  equipment.  The  term 
now  is  used  primarily  to  distinguish  this 
type  of  service  from  voice-grade  service 
in  reference  to  the  tariffs  of  regulatory 
agencies, 

toloprocossing  —  The  most  generalized 
concepts  relate  to  the  forms  and  proce¬ 
dures  of  information  handling  in  which 
a  data  processing  system  uses  communi¬ 
cation  facilities. 
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teleprocessing  terminal  —  A  teleprocess¬ 
ing  terminal  is  used  for  on-line  data 
transmission  between  remote  process 
locations  and  a  central  computer  sys¬ 
tem.  Connection  to  the  computer  sys¬ 
tem  is  made  by  a  data  adapter  unit  or  a 
transmission  control.  Some  systems  fa¬ 
cilitate  the  control  of  natural  gas  and 
petroleum  pipe  lines,  utility  distribution 
operations,  and  the  collection  of  pro¬ 
cess  data  in  petroleum  refineries,  chem¬ 
ical  plants,  paper  mills,  iron  and  steel 
works,  batch  processes  in  manufactur¬ 
ing,  and  many  other  applications. 

t«l«t«xt  and  vlawdata  —  Teletext  is  a  ge¬ 
neric  term  used  to  describe  the  broad¬ 
cast  of  text  and  graphics  as  part  of  the 
television  video  signal.  Viewdata  refers 
to  the  transmission  of  such  information 
on  an  interactive  basis,  usually  via  tele¬ 
phone  lines.  Television  sets  must  be 
equipped  with  suitable  decoding  cir¬ 
cuits  to  enable  the  sets  to  receive  trans¬ 
missions  and  display  them  on  the  tv 
screen.  Teletext  and  viewdata  are  essen¬ 
tially  compatible  and  use  the  same  de¬ 
coder  with  only  minor  differences. 

Best-known  among  the  broadcast 
teletext  systems  are  probably  Ceefax, 
short  for  See-Facts,  developed  by  the 
BBC,  and  Oracle,  a  similar  (and  com¬ 
patible)  teletext  service  developed  by 
the  British  Independent  Broacfcasting 
Authority.  In  Ceefax,  the  viewer  presses 
a  button  on  a  special  keypad  and  makes 
an  index  appear  on  the  screen.  On  the 
index  are  tnree-digit  combinations  cor¬ 
responding  to  categories,  such  as 
weather,  news,  sports,  travel  informa¬ 
tion,  and  tv  programming,  among  oth¬ 
ers.  The  viewer  presses  tne  three-digit 
combination  desired  and,  after  a  pause 
of  up  to  25  seconds,  gets  either  a  lower- 
level  index  (showing,  for  example,  the 
kinds  of  sports  news  categories  that  are 
available)  or  the  short  message  sought. 

The  process  is  feasible  because  the 
electron-beam  scanning  of  the  normal 
tv  set  is  temporarily  inhibited  each  time 
it  is  shifted  trom  the  bottom  of  the  pic¬ 
ture  to  the  top.  It  is  during  this  brief 
vertical-blanking  interval  that  a  digit¬ 
ized  data  signal  can  be  received  at  the 
set,  decoded,  and  generated  into  mean¬ 
ingful  characters  on  the  screen  without 
interfering  with  the  regular  tv  signal. 
The  British  television  standard,  for  ex¬ 
ample,  specifies  625  scanning  lines  for  a 
picture,  split  into  two  consecutive  fields 
of  Sl2Vt  lines  each.  In  actuality,  only 
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287  V2  lines  of  each  field  appear  on  the 
screen,  with  the  remaining  25  lines 
being  produced  during  the  vertical¬ 
blanking  interval.  Teletext  data  are  car¬ 
ried  on  four  of  these  empty  scanning 
lines. 

When  the  teletext  data  are  extracted 
by  a  decoder  inside  the  receiver,  the 
page  of  text  and  graphics  can  be  dis¬ 
played  in  color  on  the  screen  instead  of 
the  transmitted  program.  A  main  fea¬ 
ture  of  television  teletext  systems  allows 
the  viewer  to  choose  any  one  of  the 
transmitted  pages  by  selecting  the  ap¬ 
propriate  page  number  on  the  key¬ 
board.  The  desired  page  is  decoded  by 
the  decoding  system  and  stored  in 
memory  for  display  on  the  screen. 

Talefypa  —  A  trademark  of  the  Teletype 
Corporation.  It  usually  refers  to  a  series 
of  different  types  of  teleprinter  equip¬ 
ment,  such  as  transmitters,  tape 
punches,  reperforators,  and  page  print¬ 
ers,  utilizea  for  communications  sys¬ 
tems. 

taletypowrite  marking  pulse  —  See  pulse, 
teletypewrite  marking. 

teletypewriter  —  An  electromechanical 
machine  consisting  of  a  typewriterlike 
keyboard  and  printer.  Such  machines 
were  originally  used  to  transmit  infor¬ 
mation  m  communications  systems. 
They  are  now  frequently  used  to  com¬ 
municate  with  a  computer.  Many  of  the 
machines  are  designed  to  utilize  ASCII 
or  other  codes. 

talatypawriter  controllar  —  A  teletype¬ 
writer  controller  is  often  incorporated 
on  the  same  circuit  board  as  the  control 
panel  logic  module;  thus,  it  is  usually 
available  at  no  additional  expense.  This 
“minimum  cost”  interface  then  oper¬ 
ates  under  program  control  by  the  CPU 
to  allow  full  duplex  communication  with 
a  single  teletypewriter. 

tal«typawritar/crt  utility  package  — 

A  library  of  programs  that  performs  the 
most  common  1/0  functions  for  a  tele¬ 
typewriter  or  crt  (cathode-ray  tube)  ter¬ 
minal. 

teletypewriter  entry  systems  —  Many  per¬ 
sonal  computer  systems  are  teletype¬ 
writer-based  systems.  They  usually  have 
some  form  of  monitor  in  ROM  that  al¬ 
lows  the  operator  to  type  in  code  and 
helps  isolate  him  or  her  from  errors. 
The  total  program  is  printed  out  in  hard 
copy,  and  paper  tape  is  usually  availa¬ 
ble. 


teletypewriter  exchange  services 


teller  systems,  on-line 


teletypewriter  exchange  services  (Telex  & 
TWX)  —  Services  that  provide  direct- 
dial  point-to-point  connections  using 
teleprinter  equipment,  such  as  key¬ 
board  printers,  paper  tape  readers,  and 
tape  punches.  Facilities  are  also  availa¬ 
ble  to  permit  computers  to  interface  to 
these  services.  These  are  Western 
Union  services. 

teletypewriter  grade  —  Represents  the 
lowest-type  communication  circuit  in 
terms  of  speed,  cost,  and  accuracy. 

teletypewriter  KSR  —  Abbreviation  for 
Keyboard  Send-Receive  unit.  A  unit 
that  receives  the  line  signal  and  prints 
the  same  as  an  RO,  but,  in  addition,  has 
a  keyboard  that  is  used  for  manually 
sending  line  signals.  It  has  no  paper- 
tape  capability  but  is  often  used  for  con¬ 
versational  time  sharing  and  inquiry- 
response  applications. 

teletypewriter  network  —  A  system  of 
points,  interconnected  by  private  tele¬ 
graph  channels,  which  provide  hard 
copy  and/or  telegraphic  coded  (5-chan¬ 
nel)  punched  paper  tape,  as  required,  at 
both  sending  and  receiving  points. 
Typically,  up  to  20  way  stations  share 
send-receive  time  on  a  single  circuit  and 
can  exchange  information  without  re¬ 
quiring  action  at  a  switching  center.  If 
two  or  more  circuits  are  provided,  a 
switching  center  is  required  to  permit 
cross-circuit  transmission. 

taletypawritar  pulse,  spacing  —  A  spacing 
pulse  or  “space”  is  the  signal  pulse 
which,  in  dc  neutral  operation,  corre¬ 
sponds  to  a  “circuit  open”  or  “no  cur¬ 
rent”  condition. 

teletypewriter  service,  private-line  — 

A  form  of  teletypewriter  service  differ¬ 
ing  from  exchange  service  in  that  it  is 
limited  to  service  between  certain  spec¬ 
ified  stations.  The  service  may  be  con¬ 
tracted  for  on  a  full-time  or  part-time 
basis. 

talatypawritar  20-mA  current  loop  — 

An  interface  that  accommodates  termi¬ 
nals  with  a  current-loop  7-bit  ASCII  in¬ 
terface. 

teletypewriter  utility  pockage  —  A  library 
of  commonly  required  programming 
functions  involving  i/o  through  a  tele¬ 
typewriter.  Various  teletypewriter  util¬ 
ity  package  routines  proviae  i/o  operat¬ 
ing  on  a  single  character  or  a  line  of 
characters.  Other  routines  perform  con¬ 
version  of  data  for  i/o  purposes  where 
that  data  is  octal,  decimal,  or  hexadeci¬ 


mal.  The  package  may  be  selectively 
loaded  to  conserve  memory  since  only 
the  required  routines  will  be  included  in 
the  load. 

Telex  —  An  automatic  dial-up  teletype¬ 
writer  switching  service  provided  on  a 
worldwide  basis  by  various  common 
carriers;  e.g.,  within  Canada,  CNCP 
Telecommunications  provides  Telex 
service,  while  in  the  United  States, 
Western  Union  is  the  carrier. 

teller  contolet  (bank)  —  Consoles  that  ac¬ 
cept  teller-indexed  transaction  mes¬ 
sages  for  transmission  to  the  computer 
and  print  the  processed  replies  (re¬ 
ceived  from  the  computer)  onto  cus¬ 
tomer  passbooks,  transaction  tickets, 
and  the  transaction  journal. 

teller/dispenser  units  —  Automated  teller- 
machines/cash-dispensers  interface  di¬ 
rectly  with  the  customer.  Each  machine 
generally  includes  a  cash-dispensing 
mechanism,  a  keyboard  for  activation  by 
the  customer,  a  display  panel  on  which 
a  series  of  instructions  is  flashed  to  the 
customer,  and  a  data-processing  mod¬ 
ule.  While  technologies  vary  from  one 
manufacturer  to  another,  all  of  these 
machines  are  used  essentially  to  per¬ 
form  and  process  cash  withdrawals  from 
checking  and  savings  accounts,  cash  ad¬ 
vances  from  credit  cards,  deposits  to 
checking  and  savings  accounts,  third- 
party  payments,  and  balance  inquiry. 

tellar  syifami,  on-lina  —  No  matter  what 
the  application,  all  “on-line”  computer 
systems  have  one  common  trait;  they 
permit  direct  access  to  a  computer,  in¬ 
cluding  the  pertinent  records  stored  in 
its  electronic  memory.  This  direct  ac¬ 
cess  may  come  from  one  or  many  in¬ 
quiry  stations  of  various  types,  which 
may  be  located  either  close  by  the  com¬ 
puter  or  miles  away,  connected  to  the 
computer  over  various  communication 
devices  such  as  telephone  or  telegraph 
lines.  In  on-line  teller  systems,  all  tellers 
are  in  direct  communication  with,  and 
are  under  complete  control  of,  a  com¬ 
puter  that  is  connected,  via  communica¬ 
tions  lines,  to  each  teller  console.  On¬ 
line  teller  systems  have  four  major 
elements:  a  large  random-access  mem¬ 
ory  tied  directly  to  the  computer,  used 
to  store  account  records  and  auxiliary 
information;  teller  consoles  for  key¬ 
board  entry  of  transaction  information 
and  computer-controlled  printing  of  re¬ 
plies  to  passbooks,  tickets,  and  journals; 
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data-communication  equipment  and 
telephone  lines,  linking  the  teller  con¬ 
soles  to  the  computer;  and  an  electronic 
computer  system  for  control  and  com¬ 
putation. 

T«lpcik  —  A  service  offered  by  telephone 
companies  for  leasing  of  wideband 
channels  between  two  or  more  points. 
Telpak  channels  can  be  leased  in  groups 
of  60  or  240  voice-grade  channels. 

temporary  storage  —  Internal-storage  lo¬ 
cations  reserved  for  intermediate  or 
partial  results. 

tens  complement  —  The  radix  comple¬ 
ment  of  a  numeral  whose  radix  is  ten.  It 
is  obtained  by  subtracting  each  digit  of 
a  number  from  9,  and  adding  1  to  the 
least  significant  digit  of  the  resultant 
number.  For  example,  the  tens  comple¬ 
ment  of  2456  is  7544. 

terminal  —  1 .  A  point  at  which  informa¬ 
tion  can  enter  or  leave  a  communication 
network.  2.  An  input/output  device  de¬ 
signed  to  receive  data  in  an  environ¬ 
ment  associated  with  the  job  to  be  per- 
forrned,  and  capable  of  transmitting 
entries  to,  and  obtaining  output  from, 
the  system  of  which  it  is  a  part. 

terminal,  addressable-pollable  —  A  termi¬ 
nal  is  addressable  when  it  has  its  own 
unique  identifier.  All  data  sent  to  the 
terminal  must  be  preceded  by  their  ad¬ 
dresses.  Pollable  means  that  the  termi¬ 
nal  responds  to  status  inouiries  from  the 
computer.  Each  terminal  in  the  system 
is  queried  by  the  computer  in  succes¬ 
sion.  The  ability  of  the  terminal  to  re¬ 
spond  to  the  poll  and  to  identify  itself 
makes  it  pollaole. 

terminal,  ASCII  —  American  Standard 
Code  for  Information  Interchange  is  a 
standard  code  used  by  many  computers, 
video-display  terminals,  teleprinters 
and  computer  peripherals.  A  full  8-bit 
ASCII  word  may  be  transmitted  in  par¬ 
allel  or  serial  form,  with  the  eighth  bit 
often  providing  parity  information.  In 
an  ASCII  terminal,  keyboard  encoders 
convert  a  single  switch  closure  into  an 
ASCII  word;  character  generators  con¬ 
vert  stored  ASCII  data  words  (and  some 
timing  commands)  into  groups  of  dots 
suitaoie  for  raster-scan  display. 

tarminal,  basic  —  An  input-output  device 
that  allows  a  human  operator  to  encode 
characters  in  computer-readable  form 
and  allows  a  computer  to  produce 
printed  or  displayed  characters  in  a  hu¬ 
man-readable  form  via  a  communica- 
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tions  link.  Sometimes  called  a  dumb  ter¬ 
minal. 

terminal  brightness  —  Variable  brightness 
takes  several  forms  in  video  displays. 
One  type,  a  standard  feature  in  most 
displays,  is  an  overall  brightness  control 
that  operates  like  the  one  on  a  television 
receiver.  This  control  can  adapt  the 
screen  to  the  operator’s  working  envi¬ 
ronment,  helping  to  counteract  possible 
eye-straining  effects  by  allowing  the  op¬ 
erator  to  select  a  comfortable  screen 
brightness.  Another  type  of  variable 
brightness,  called  dual  intensity,  allows 
specific  characters,  words,  or  screen 
areas  to  be  highlighted.  This  can  be  a 
useful  device  for  finding  errors.  It  is  par¬ 
ticularly  useful  when  data  are  being  en¬ 
tered  into  the  keyboard.  Then  the  en¬ 
tered  characters  can  be  shown  more 
brightly,  while  the  other  material  re¬ 
mains  less  bright  in  the  background. 

farminal  code,  ASCII  ^ — The  American 
Standard  Code  for  Information  Inter¬ 
change  (ASCII),  which  assigns  a  7-bit 
binary  number  for  each  letter  of  the  al¬ 
phabet,  number,  and  punctuation  mark. 
Certain  machine  functions,  such  as  car¬ 
riage  return,  end  of  transmission,  line 
feed,  tab,  etc.,  are  also  assigned  codes. 
ASCII  is  the  standard  code  used  in  tv 
typewriters,  many  video  driver  systems, 
and  the  newer  teletypewriters  (the  older 
models  used  the  Baudot  code). 

torminal  componontt  —  Components 
needed  to  perform  most  functions:  key¬ 
board,  display,  microprocessor,  mem¬ 
ory,  storage,  printers,  modems,  and 
adapters. 

terminal,  centrol  —  A  unit  that  supervises 
communication  between  the  consoles 
and  the  processing  center.  It  receives 
incoming  messages  at  random  intervals, 
stores  them  until  the  central  processor 
is  ready  to  process  them,  and  returns 
the  processed  replies  to  the  remote  con¬ 
soles  which  originated  the  transactions. 

tarmlnal  controllar,  minicomputer  —  Front- 
end  computers,  in  addition  to  acting  as 
larger  host-computer  interfaces,  can 
also  function  as  terminal  controllers 
and  often  as  peripheral  controllers. 

terminal  control,  remote  —  A  facility  that 
allows  the  central-site  technician  to  per¬ 
form  diagnostic  checks  without  the  need 
to  send  anyone  to  a  remote  point  that  is 
giving  trouble.  Each  remote  terminal 
and  connecting  link  shares  the  services 
of  the  controller,  thus  reducing  man- 


t«rminal  control  syttom 


terminal,  duplex 


power  as  well  as  the  skill  and  training 
needed  to  maintain  network  continuity. 
Shared  standby  equipment  at  the  cen¬ 
tral  site  reduces  the  amount  of  standby 
equipment  needed. 

terminal  control  syttem  —  A  control  pro¬ 
gram  which  handles  multiterminal  oper¬ 
ations  on  some  computer  systems.  It 
schedules  the  input/output  processing 
and  the  use  of  hardware  resources  in  a 
multitasking,  multiterminal  environ¬ 
ment. 

terminal  control  system,  disk  —  Typically, 
a  control  program  which  efficiently  han¬ 
dles  multiterminal  operations  in  con¬ 
junction  with  the  disc  operating  system. 
It  provides  task  scheduling,  i/o  manage¬ 
ment,  file  access,  priority  dispatching, 
and  fast  task  handling. 

terminal  cursor  —  A  cursor  is  a  movable 
mark  that  locates  a  character  on  a  crt 
screen.  Most  terminals  have  a  cursor  of 
some  sort.  On  the  smarter  terminals, 
the  cursor  can  be  moved  around  freely, 
but  usually  the  movements  are  more  re¬ 
stricted.  Typical  cursors  include  a  line 
under  the  cnaracter  at  hand,  a  nonde¬ 
structive  blinking  white  block,  and  a 
white  block  on  which  an  existing  charac¬ 
ter  on  the  screen  is  reversed.  Typical 
cursor  keyboard  commands  are  up, 
down,  left,  right,  home,  and  return  left 
to  next  line  on  new  line  command.  With 
the  up,  down,  left,  and  right  keys,  there 
is  usually  a  repeating  feature  for  rapid 
long-distance  cursor  movement.  When 
cursor  control  keys  are  not  enough, 
other  interactive  control  devices  are 
sometimes  available  as  options.  These 
include  a  Joystick,  a  light  pen,  a  track 
ball,  and  a  set  of  thumbwheel  controls. 
These  techniques  are  most  useful  on 
graphic  terminals. 

tarminal  daisy-chaining  —  Daisy-chaining 
is  generally  the  same  as  multidropping, 
except  that  no  modems  are  used;  now- 
ever,  the  terminals  share  the  same  data 
link.  The  data  link  comes  from  the  com¬ 
puter,  goes  to  the  first  terminal,  comes 
out  of  the  first  terminal  and  on  to  the 
second  terminal,  etc.  All  terminals  share 
the  same  data  link  and  the  same  com¬ 
puter  port. 

terminal,  data  —  A  device  that  modulates 
and/or  demodulates  data  between  one 
input/outpul  device  and  a  data-trans- 
mission  link. 

terminal,  data-communication  —  A  data 
station  is  an  all-purpose  remote-com¬ 


munication  terminal  that  can  be  used 
for  a  broad  range  of  applications.  These 
applications  involve  direct  on-line  data 
transmission  to  and  from  company 
branch  offices  or  warehouses,  and  re¬ 
mote  locations  throughout  a  plant. 
When  not  being  used  for  actual  on-line 
transmission  (remote  mode),  the  data 
station  can  be  used  for  off-line  (local 
mode)  data  preparation  and  editing. 

terminal,  dedicated  memory  —  Dedicated 
memory  terminals  are  prevalent  in  mi¬ 
croprocessor  systems.  A  typical  termi¬ 
nal  contains  Ik  or  2k  bytes  of  memory 
for  screen  data.  The  memory  is  used 
almost  continuously  for  screen  refresh, 
and  hence  is  dedicated  to  the  terminal. 
The  processor  may  have  both  read  and 
write  access  to  the  video  memory.  Dedi¬ 
cated  memory  terminals  include  bit 
mapped  terminals.  Every  dot  location 
on  a  bit  mapped  display  is  addressable. 
Many  bit  mapped  terminals  allow  read 
access  as  wen  as  write  access. 

tarminal-digit  posting  —  The  arranging 
and  recording  of  serial  numbers  of 
documents  on  the  basis  of  the  final 
configuration  of  the  digits  of  the  serial 
number. 

terminal,  direct  memory  access  —  This 
kind  of  terminal  is  connected  to  a 
processor  bus.  The  video  memory  actu¬ 
ally  resides  in  processor  memory.  It  is 
not  dedicated  memory,  so  the  informa¬ 
tion  must  be  transferred  from  the 
processor  to  the  screen  for  each  screen 
refresh.  Usually,  processor  operation  is 
suspended  for  refresh,  resulting  in 
lower  processor  throughput. 

tarminal-diitributad  systamt  —  Various  ar¬ 
rangements  of  computers  within  an  or¬ 
ganization  in  which  the  computer  com¬ 
plex  has  many  separate  computing 
facilities  all  working  in  a  cooperative 
manner,  rather  than  the  conventional 
single  computer  at  a  single  location. 
Versatility  of  a  computer  system  is  often 
increased  if  small  computers  in  geo¬ 
graphically  dispersed  branches  are  used 
for  simple  tasks  and  a  powerful  central 
computer  is  available  for  larger  tasks. 
Frequently,  the  central  files  of  an  orga¬ 
nization  are  stored  at  the  central  com¬ 
puting  facility,  with  the  geographically 
dispersed  smaller  computers  calling  on 
the  central  files  when  they  need  them. 

tarniinal,  duplax  —  For  computer  opera¬ 
tions,  when  referring  to  interactive  ter¬ 
minals,  half-  and  full-duplex  must  be 
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understood  in  the  broader  context  of 
computer  network  conventions.  Half- 
duplex  refers  to  the  case  in  which  the 
user’s  keyboard  is  connected  to  the 
printer  at  the  terminal,  and  to  the  con¬ 
vention  that  when  the  computer  is  pro¬ 
ducing  output  it  does  not  respona  to 
input  trom  the  user  (except  pernaps  for 
a  special  “break”  signal).  When  the 
computer  is  not  typing,  it  is  in  a  mode 
to  accept  input  from  the  user.  Full- 
duplex  refers  to  the  case  in  which  the 
user’s  keyboard  is  locally  disconnected 
from  the  printer  mechanism.  When 
characters  are  received  at  the  computer, 
they  are  returned  to  the  user. 

t«riiiinab  •diting  —  A  system  for  providing 
capabilities  such  as  replacement  of 
characters;  insertion,  deletion,  and 
movement  of  characters,  words,  sen¬ 
tences,  paragraphs,  and  blocks;  field 
checks  which  include  the  number  of,  se¬ 
quences  of,  and  types  of  digits;  zero  fill, 
left  or  right;  batch  balancer;  and  check 
digit  verification. 

t«riiilnal  •dit  operations  —  Operations 
such  as  clear  entire  screen,  clear  un¬ 
protected  positions,  character  type- 
over,  character  insert/delete,  line  in¬ 
sert/delete,  erase  to  end  of  page,  and 
erase  line/field. 

torminal  olocfric  buzxors  —  Buzzers  that 
have  the  striker  and  sounder  connected 
into  the  circuit  in  the  form  of  a  normally 
closed  switch.  Current  through  the 
switch  contacts  generates  a  magnetic 
field  around  a  coil.  This  field  attracts  the 
striker  arm,  which  moves  toward  it, 
opening  the  switch  contacts  and  inter¬ 
rupting  the  field.  With  the  field  gone, 
the  striker  is  pulled  back  into  its  resting 
position  by  spring  tension,  closing  the 
switch  contacts  and  re-energizing  the 
field,  which  causes  the  operation  to  re¬ 
peat  itself. 

tarminal  •l•€trolll•chal1ical  buzzars  — 

Buzzers  in  which  the  striker  arm  and 
sounder  are  removed  from  the  electrical 
circuit.  The  magnetic  field  is  instead 
modulated  by  an  on-board  oscillator 
circuit  consisting  of  discrete  compo¬ 
nents  or  an  IC.  The  striker  arm  is  alter¬ 
nately  attracted  to  and  repelled  by  the 
electromagnetic  field,  causing  the  arm 
to  oscillate  around  its  resting  position. 
The  back-and-forth  movement  of  the 
striker  against  a  plastic  drumhead  gen¬ 
erates  the  audible  buzz. 

tarminal  •mulation  —  The  ideal  of  emula- 


tarminal  installation  for  data  transmission 

tion  is  that  if  a  “regular”  terminal  is  un¬ 
plugged  from  a  system,  a  “foreign”  unit 
can  be  plugged  in  and  will  immediately 
perform  all  the  functions  of  the  regular 
terminal.  To  accomplish  this,  a  mi¬ 
crocomputer  built  into  the  terminal 
stores  tne  procedures  needed  to  make 
proper  use  of  a  variety  of  different  con¬ 
trol  codes.  By  properly  matching  proce¬ 
dures  to  codes,  one  terminal  can  emu¬ 
late  another.  The  matching  is  done  by  a 
special  program  stored  in  the  internal 
memory  of  the  terminal. 

tarminal  and-to-and  control  —  A  means 
whereby,  during  the  data  phase  of  a  call, 
interconnected  DTEs  may  exchange 
control  and  data  signals  without  loss  of 
information. 

torminal  oquipmont  —  Data  source  or  data 
sink  equipment  such  as  teletypewriters 
for  input  terminals  and  crt  (cathode- 
ray-tube)  screens  for  output. 

torminal  oquipmont,  data  —  See  data  termi¬ 
nal  equipment. 

torminal,  graphics  —  A  display  system  with 
keyboard  and/or  graphics  input  devices 
(light  pen  or  stylus)  for  the  display  and 
manipulation  of  graphic  as  well  as  al¬ 
phanumeric  images. 

torminal  human  factors  —  Key  elements  of 
human  factors  include  the  size  of  the 
screen;  the  number,  shape,  and  size  of 
the  characters  on  the  screen;  the  color 
and  appearance  of  the  screen;  the  ar¬ 
rangement  of  ihe  keyboard;  and  the 
sound  of  the  keyboard.  The  designs 
should  provide  comfort  to  humans. 

torminal  indopondonco  —  Monitors  pp- 
port  a  wide  variety  of  terminal  devices. 
Terminal  independence,  which  allows 
application  programs  to  be  coded  with¬ 
out  regard  to  special  terminal-depend¬ 
ent  control  characters,  is  generally  pro¬ 
vided  for  on  most  or  all  terminals 
supported  by  a  monitor.  Line-control 
functions  such  as  polling,  addressing, 
queuing,  and  rerouting,  are  often  han¬ 
dled  automatically.  Some  monitors  also 
provide  extensive  editing  capabilities. 

tarminal,  inquiry,  display  —  See  display,  in¬ 
quiry  terminal. 

tarminal  installation  —  A  grouping,  at  one 
site,  of  operable  data  terminals  and 
related  equipment. 

torminal  installation  for  data  transmission 

—  Installation  comprising  the  data-ter- 
minal  equipment,  the  signal-conversion 
equipment,  and  any  intermediate  equip- 
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ment.  Note:  In  some  instances,  the  data- 
tcrminal  equipment  may  be  connected 
directly  to  a  data-processing  machine  or 
may  be  a  part  of  it. 

terminal  Intelligence,  ROM/RAM  — 

One  form  of  intelligence  for  terminals  is 
developed  with  a  compromise  ap¬ 
proach.  Read-only  memory  (ROM)  is 
used  to  implement  cursor  control,  com¬ 
munication  protocols,  and  other  well 
understood  functions.  Random  access 
memory  (RAM)  and  PROM  (pro¬ 
grammable  ROM)  are  added  so  that 
users  can  use  special  programs,  giving 
the  terminal  the  important  characteris¬ 
tic  of  user  programmability. 

terminal,  interactive  —  A  type  of  terminal 
that  is  generally  equipped  with  a  dis¬ 
play,  a  keyboard,  ana  an  incremental 
printer.  Optionally,  it  may  also  include 
a  tape  subsystem.  Such  terminals  sup¬ 
port  interactive,  conversational,  de¬ 
mand,  inquiry,  and  transaction-oriented 
applications. 

terminal  interchange  —  A  buffering  device 
at  a  location  remote  from  the  process¬ 
ing  center.  Such  a  device  provides  tem¬ 
porary  storage  for  messages  originating 
at  the  terminals  that  it  serves  and  at  the 
processing  center. 

terminal  interlace  —  The  Electronic  In¬ 
dustries  Association  has  standardized 
connections,  fixing  the  voltage  levels, 
impedances,  connector  type,  and  pin  as¬ 
signments.  The  standara  is  called:  “EIA 
Standard  RS-232-C,  Interface  Between 
Data  Processing  Terminal  Equipment 
and  Data  Communication  Equipment.” 
A  similar  standard  has  been  prepared  by 
the  Consultive  Committee  on  Interna¬ 
tional  Telegraphy  and  Telephony. 

terminal  interlace  lunctions  —  Terminal 
interfaces  connect  the  display  unit  to 
the  communications-computer  system. 
In  effect,  the  interface  has  three  func¬ 
tions:  to  reorganize  the  computer  data 
word  into  the  word  structure  required 
by  the  display;  to  convert  the  computer 
logic  voltages  into  display-logic  levels; 
and  to  match  the  data  structure  and 
communication  characteristics  of  the 
display  with  those  of  the  communica¬ 
tion  facilities.  Communication  between 
the  display  device  and  the  computer  can 
be  initiated  by  either  the  computer  or 
the  display  operator. 

terminal,  job-oriented — ^A  terminal  spe¬ 
cially  designed  to  receive  the  job-source 
data  in  the  environment  of  the  job.  The 
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terminal  also  is  capable  of  transmission 
to  and  from  its  computer  system. 

terminal-keyboard  types  —  Generally, 
there  are  two  basic  types  of  keyboards, 
alphanumeric  and  numeric.  Alphanu¬ 
meric  keyboards  are  used  for  word 
processing,  text  processing,  data  pro¬ 
cessing,  and  teleprocessing.  Numeric- 
only  keyboards  are  used  on  Touch- 
Tone  telephones,  accounting  machines, 
and  calculators. 

terminal/light-pen  system  —  A  system 
consisting  of  a  specially  configured  ter¬ 
minal  and  light  pen.  Pointing  the  pen  to 
the  desired  cnaracter  position  and 
pressing  its  tip  to  the  screen  selects  the 
data  for  action  by  the  system. 

terminal,  magnetic-tape  —  The  magnetic- 
tape  terminal  converts  the  character 
ulses  from  serial-bit  form  to  parallel- 
it  form,  while  checking  for  oad  parity 
and  translating  the  code  to  the  desired 
magnetic-tape  code  for  entry  into  a 
buffer  storage.  The  longitudinal  parity 
count  at  the  end  of  the  message  is 
verified.  The  integral  part  of  the  mag¬ 
netic-tape  terminal  performing  this 
function  is  called  a  coupler.  The  coupler 
of  the  magnetic-tape  terminal  performs 
a  function  similar  to  that  of  the  data-line 
terminal. 

terminal  memory  —  Like  any  other  com¬ 
puter  system,  the  microcomputer  mod¬ 
ule  is  useful  only  if  it  has  a  program  to 
execute  and  memory  in  which  to  store 
data.  This  is  the  function  of  the  terminal 
memory  modules,  which  are  of  two 
types,  RAM  (random-access  memory) 
and  ROM  (read-only  memory)  for  stor¬ 
ing  terminal  programs.  Terminal  pro¬ 
grams  are  called  firmware  because  the 
ROM  makes  them  more  permanent 
than  software  but  less  permanent  than 
hardware.  In  some  units,  one  half  of  the 
available  memory  is  dedicated  to  ROM 
or  program  memory,  and  the  balance  of 
the  available  memory  locations  are  used 
for  RAM. 

tarminal,  microcomputer-upgrade  —  Mi¬ 
crocomputers  allow  simple  terminals, 
such  as  low-speed  crts  and  keyboard  de¬ 
vices,  to  be  upgraded  into  programma¬ 
ble  or  intelligent  terminals.  This  is  be¬ 
cause  the  micro  allows  logic  and 
memory  for  data  editing  and  some  lim¬ 
ited  processing  to  be  added.  As  a  result, 
the  intelligent  terminal  has  flexible  de¬ 
sign  for  simplified  user  interface  includ¬ 
ing  custom  keyboards,  modularity  to 
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meet  a  variety  of  user  requirements  in¬ 
cluding  control  of  other  terminals,  and 
buffering  capability  to  simplify  the  com¬ 
munications  interface  and  the  impact  on 
host  computer  software.  More  and  more 
of  the  communications  function  can  be 
done  inside  the  terminal  rather  than  at 
the  host  computer  site.  Microprocessors 
are  also  being  used  in  all  functional 
areas  of  terminal  design,  including  print 
mechanisms,  carriage  control,  interface 
control,  and  maintenance  testing. 

terminal,  microprocessor-controlled  — 

The  operating  characteristics  of 
“smart”  terminals  are  controlled 
through  firmware.  The  terminal  micro¬ 
processor  manages  memory  allocation, 
data  communications,  keyooard  scan¬ 
ning,  and  display  control. 

terminal  modem  eliminator  —  A  device 
that  permits  direct  terminal-to-terminal 
or  terminal-to-computer  connection 
and  eliminates  the  need  for  two 
modems  operating  back  to  back. 

terminal-modem  interfaces  —  The  inter¬ 
faces  between  the  terminal  and  modem. 
They  contain  not  only  digital  data  sig¬ 
nals,  but  signals  for  controlling  the 
modem  and  the  data  link.  For  example, 
when  the  line  is  turned  around  in  half¬ 
duplex  communication,  the  sending 
modem  must  be  switched  to  the  receiv¬ 
ing  condition,  and  the  receiving  modem 
must  be  switched  to  the  sending  condi¬ 
tion.  A  modem  is  switched  from  receive 
to  send  through  the  EIA  interface  by 
raising  to  a  predetermined  voltage  level 
the  control  lead  designated  as  “Request 
to  Send.”  When  the  “Clear  to  Send” 
status  lead  of  the  modem  turns  on,  it  is 
a  signal  to  the  computer  or  terminal  that 
the  modem  is  ready  to  transmit  data 
over  the  data  link. 

terminal,  multiplex-data  —  A  device  that 
modulates  and/or  demodulates  data  be¬ 
tween  two  or  more  input/output  de¬ 
vices  and  a  data-transmission  link. 

terminal  network  —  Some  terminal  sys¬ 
tems  are  optimized  to  perform  message 
switching  test,  others  to  do  input/oui- 
put  functions,  and  still  others  to  carry 
out  arithmetic  calculations;  and  in  a 
complex  computer  application,  the  de¬ 
signer  configures  a  system  to  utilize  the 
unique  strengths  of  each  minicomputer 
type.  A  network  results  whenever  two  or 
more  of  these  processors  are  linked  to¬ 
gether  by  communications  lines  as  op¬ 
posed  to  connections  by  an  internal  bus. 
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Thus,  a  terminal  network,  in  essence, 
distributes  computer  functions  among 
its  elements  according  to  the  most  cost- 
effective  arrangement  in  a  specific  appli¬ 
cation. 

terminal  operating  modes  —  Types  of  ter¬ 
minal  operation,  such  as  conversational 
(character  at  a  time)  transmission,  mes¬ 
sage  (line  at  a  time)  transmission,  and 
page  (full  or  partial  screen  at  a  time) 
transmission. 

terminal  peripherals  —  Various  devices 
can  be  interfaced  to  a  system  for  com¬ 
munication,  mass  storage,  hard-copy 
printing,  or  other  data-processing  ap¬ 
plications.  These  may  augment  stan¬ 
dard  terminal  functions  or  serve  to 
expand  the  terminal  itself  into  a  com¬ 
plete  small-business  or  laboratory  sys¬ 
tem. 

terminal  polling  —  A  technique  for  asking 
each  terminal  if  it  has  any  messages  to 
send  or  for  watching  for  an  interrupt 
signal,  which  forces  the  computer  to 
read  the  message  from  the  interrupting 
terminal. 

terminal  processor  functions  —  Generally, 
terminals  must  assemble  each  sequence 
of  incoming  bits  into  a  full  character, 
strip  off  the  start  and  stop  bits,  translate 
the  data  from  transmission  code  into 
computer-processable  code,  test  the 
parity  bit  to  see  if  an  error  has  occurred, 
and  place  the  character  in  the  correct 
location  in  its  memory  for  assembly  into 
words  and  messages.  Furthermore,  the 
processor  must  determine  whether  the 
received  character  is  a  message  charac¬ 
ter  or  a  control  character.  A  control 
character  sets  up  a  different  level  of  ac¬ 
tivity  within  the  computer.  For  example, 
it  could  indicate  the  end  of  a  message 
that  allows  the  computer  to  disconnect 
the  terminal  and  go  on  to  other  com¬ 
munications  or  data-processing  tasks. 

terminal  protocols  —  The  heart  of  termi¬ 
nal-to-computer  or  computer-tq-com- 
puter  communications  lies  within  the 
‘protocols”  used  to  control  the  flow  of 
information  through  the  network.  A 
protocol  is  a  set  of  agreements  on  the 
format,  relative  timing,  and  interpreta¬ 
tion  of  control  messages.  There  are 
many  types  and  levels  of  protocols.  For 
example,  a  link  protocol  is  a  procedure 
that  regulates  the  transfer  of  data  be¬ 
tween  two  or  more  devices  over  a  single 
circuit.  An  end-to-end  protocol  is  a  pro¬ 
cedure  that  regulates  the  transfer  of 
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data  between  devices  connected  via  a 
data  network. 

tariiiinal  salf-diagnostics  —  Many  design¬ 
ers  add  troubleshooting  aids,  or  self¬ 
diagnostic  routines.  Such  diagnostic 
aids  can  be  special  test  lights  that  indi¬ 
cate  a  circuit  malfunction,  test  points 
with  which  to  attach  scope  and  meter 
clips,  or  extension  racks  that  hold  addi¬ 
tional  printed-circuit  boards. 

fermlnol  salf-tasting  —  A  process  in  which 
a  terminal  automatically  tests  the  major 
portion  of  a  system,  either  when  the 
power  is  turnea  on  or  upon  the  depres¬ 
sion  of  a  switch  by  the  operator. 

tarmlnal,  smart,  intaractiva  —  An  interac¬ 
tive  terminal  in  which  part  of  the  pro¬ 
cessing  is  accomplished  by  a  microcom¬ 
puter  or  microprocessor  contained  in 
the  terminal  itself.  This  type  of  terminal 
is  sometimes  referred  to  in  the  literature 
as  an  intelligent  terminal.  For  a  terminal 
to  be  considered  a  smart  terminal,  the 
computing  capability  of  the  microcom¬ 
puter  in  the  terminal  must  be  available 
to  the  user  in  a  way  that  permits  pro¬ 
gramming  it  to  perform  part  of  a  unique 
application. 

terminal  storage  capability  —  Some  termi¬ 
nals  containing  microprocessors, 
PROM,  and  RAM,  and  working  with 
disks  can  store  programs  like  a  batch 
terminal  and  also  serve  the  inquiry/re¬ 
sponse  activities  of  an  on-line  system. 
They  can  store  noncritical  data  during 
the  day  and  transmit  it  to  the  CPU  dur¬ 
ing  the  evening.  Data  can  be  processed 
at  night  and  sent  back,  unattended,  to 
the  diskette  for  printing  the  following 
morning,  avoiding  peak  loads  on  com¬ 
munications  lines  or  at  the  central  com¬ 
puter. 

tarminal  system  control  units  —  Some  sys¬ 
tem  control  units  (SCUs)  incorporate 
microcomputers  which  enable  them  to 
function  as  a  method  for  controlling  a 
network  of  terminals.  They  serve  by 
polling  each  terminal  to  extract  data 
being  entered,  analyzing  received  data 
to  verify  operation  of  the  terminal,  and 
transmitting  prompting  information  to 
lead  terminal  operators  through  the 
data  entry  sequence. 

tarminal  tailoring  —  Various  devices  and 
schemes  are  available  to  tailor  termi¬ 
nals.  Among  the  most  common  are:  nu¬ 
meric  keyboard  and  LED  display,  spe¬ 
cial  function  keys  (user  defined), 
prompting  lights  (for  signals  or  mes¬ 


sages),  custom  key  labeling,  audible 
warning  indicators,  and  others. 

tarminal,  talaprocassing  —  See  teleprocess¬ 
ing  terminal. 

tarminal,  touch-sansitiva  digitizing  icraan 

—  A  system  in  which  a  high-frequency 

f)ulse-echo  ranging  technique  is  used  to 
ocate  electronically  the  point  of  finger 
contact  on  a  crt  screen.  This  location 
data  is  converted  into  computer-com¬ 
patible  binary  or  BCD  format. 

tarminal  transaction  systams  —  Transac¬ 
tion-oriented  systems  process  transac¬ 
tions  by  running  the  appropriate  pro¬ 
grams  against  each  transaction  and 
returning  the  results  to  the  terminal  op¬ 
erator,  usually  within  a  few  seconds. 
Some  of  the  better-known  examples  of 
such  systems  are  found  in  the  airline, 
banking,  insurance,  utility,  distribution, 
and  retail  industries  and  in  law  enforce¬ 
ment  and  medicine. 

tarminal  transmission  intarfaca  —  Some 
peripheral  devices  handle  parallel  data; 
others  require  a  serial  format.  One  pe¬ 
ripheral  interface  adapter  (PIA)  inter¬ 
faces  parallel  structured  devices  to  the 
8-bit  i/o  bus  of  the  MPU.  The  asynchro¬ 
nous  communications  interface  adapter 
(ACIA)  is  used  for  formatted  serial  data 
(referred  to  as  “asynchronous”  data). 
To  be  transmitted  over  a  communica¬ 
tions  link,  this  serial  data  must  often  be 
converted  to  analog  form  by  a  modem. 

tarminal  unit  —  A  part  of  the  eauipment  in 
a  communication  channel  tnat  may  be 
used  for  either  input  or  output  to  the 
channel. 

tarminal,  usar-dasignod  —  A  terminal  that 
has  user-defined  prompting  lights  to  in¬ 
dicate  which  functions  are  to  be  per¬ 
formed  and  in  which  order.  A  user- 
defined  alphanumeric  keyboard  can  be 
set  for  specific  operations  or  alphanu¬ 
meric  entry. 

tarminal,  visual  display  —  Abbreviated 
VDT.  A  device  which  permits  input  to  a 
computer  (by  a  user,  not  a  computer 
operator)  through  a  keyboard  and/or 
some  other  manual  input  method  (light 
pen,  cursor  controls,  function  buttons), 
and  whose  primary  output  method  is  a 
visual  (i.e.,  volatile  or  soft  copy)  display 
of  alphanumeric  and/or  graphical  infor¬ 
mation.  Excluded  are  devices  with  only 
a  few  characters  of  display  capacity — 
say,  under  100 — since  that  normally  im¬ 
plies  that  they  have  a  special  purpose. 

571 


terminating  symbol 

Many  terminal  devices,  e.g.,  POS,  bank¬ 
ing,  credit  verification,  industrial  data 
collection  terminals,  etc.,  now  employ 
visual-display  devices  using  various 
technologies. 

terminating  symbol  —  A  symbol  on  the 
tape  indicating  the  end  of  a  block  of  in¬ 
formation. 

termination,  executive  —  The  normal  or 
abnormal  termination  of  an  operating 
program  and  the  return  of  its  assigned 
facilities  to  an  available  status.  Termina¬ 
tion  may  be  initiated  by  executive  pro¬ 
gram,  by  the  job  program,  or  by  the  op¬ 
erator. 

termination,  loop  —  See  loop  termination. 

terminator/initiator  —  A  specific  program 
which  makes  a  job  step  ready  to  run  in 
some  computers  and  which  also  per¬ 
forms  regular  housekeeping  tasks  after 
a  job  has  ended.  Used  in  conjunction 
with  job  schedulers  which  select  a  job  or 
jobs  part  waiting  to  be  executed  after 
allocating  and  clearing  memory  space  of 
extraneous  data. 

ternary  —  1 .  Pertaining  to  a  characteristic 
or  property  involving  a  selection, 
choice,  or  condition  in  which  there  are 
three  possibilities.  2.  Pertaining  to  the 
number-representation  system  with  a 
radix  of  three. 

ternary  code  —  A  code  in  which  only  three 
states  are  considered. 

test  —  To  examine,  particularly  relative  to 
a  criterion;  to  determine  the  present  ar¬ 
rangement  of  some  element  of  com¬ 
puter  hardware,  e.g.,  a  manually  set 
switch. 

test  and  verify  programs  —  Test  and  ver¬ 
ify  (T  Sc  V)  programs  enable  the  user  to 
determine  whether  the  hardware  is 
functioning  properly  or  to  isolate  a  mal¬ 
function.  S^uch  programs  are  provided 
for  processor,  memory,  and  many  stan¬ 
dard  peripherals  and  controllers. 

test,  bias  —  A  form  of  test,  usually  as  part 
of  preventive  maintenance  or  as  a  fault¬ 
finding  or  correcting  operation,  to  test 
against  safety  margins  for  faults. 

test,  branch  Instruction  —  See  branch  in¬ 
struction  test. 

test  card,  diagnostic  —  A  special  input- 
/output  card  used  to  test  all  i/o  func¬ 
tions  and  strappable  operation  configu¬ 
rations. 

test  case  —  Verification  for  accuracy  or 
completeness  by  using  a  sample  of  the 
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input  data  as  a  testing  or  checking  exer¬ 
cise. 

test,  compatability  —  Specific  tests  run  to 
check  acceptability  of  both  software  and 
hardware  as  a  system,  i.e.,  to  test  com¬ 
ponent  workability. 

test  conditions,  overflow  (underflow)  — 

Often  tests  are  made  for  conditions 
called  underflow  and  overflow  which 
occur  when  a  result  too  large  or  too 
small  for  the  arithmetic  register  has 
been  generated;  i.e.,  once  an  underflow 
or  an  overflow  occurs,  the  appropriate 
indicator  can  remain  “set”  until  it  is 
tested.  After  the  test,  it  is  conventional 
for  the  overflow  or  underflow  condition 
to  be  restored  to  normal, 
test  control  points  or  pins  —  Input  pins 
provided  for  testing  or  fault-isolation 
purposes  that  can  control  the  state  of 
internal  memory  elements, 
test,  crippled-leapfrog  —  A  variation  of 
the  leapfrog  test,  modified  so  that  it  re¬ 
peats  its  tests  from  a  single  set  of  stor¬ 
age  locations  rather  than  a  changing  set 
of  locations.  (Related  to  test,  leapfrog.) 
test  data  —  A  set  of  data  developed  spe¬ 
cifically  to  test  the  adeouacy  of  a  com¬ 
puter  run  or  system.  Tne  data  mav  be 
actual  data  that  has  been  taken  from 
previous  operations,  or  artificial  data 
created  for  this  purpose, 
test,  destructive  —  A  test  of  equipment  ca¬ 
pability  in  which  results  prove  to  be  a 
cause  of  permanent  degradation  due  to 
the  type  of  performance  exacted  from 
the  equipment  tested;  for  example,  the 
application  of  excess  power,  voltages, 
heat,  etc.,  which  eventually  causes  the 
circuits  or  elements  to  burn,  shatter, 
burst,  or  otherwise  be  destroyed, 
test,  diagnostic  —  The  running  of  a  ma¬ 
chine  program  or  a  routine  tor  the  pur¬ 
pose  of  discovering  a  failure  or  a  poten¬ 
tial  failure  of  a  machine  element,  and  to 
determine  its  location  or  its  potential 
location. 

test  equipment,  digital  —  Compact,  light¬ 
weight  probes,  pulsers,  test  clips,  comr 
parators,  oscilloscopes,  and  other  de¬ 
vices  that  have  features  suited  to  the 
digital  service  technician  or  designer, 
test  generation,  automatic  —  Abbreviated 
ATG.  Calculation  of  a  specific  set  of 
input  test  patterns  with  a  computer  pro¬ 
gram  providing  algorithmic  and  heuris¬ 
tic  routines.  Also  called  automatic  test- 
pattern  generation  (ATPG). 
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test,  high-low-bias  —  A  preventive- 
maintenance  procedure  in  which  certain 
operating  conditions  are  varied  about 
their  normal  values  in  order  to  detect 
and  locate  incipient  defective  units;  e.g., 
supply  voltage  or  frequency  may  be  var¬ 
ied.  (Synonymous  with  marginal  test, 
and  related  to  check.) 

testing  — The  method  for  examining  to 
determine  the  real  character  or  specific 
aspects  of  an  item,  program,  or  system. 
Acceptance  testing  for  equipment  de¬ 
termines  capacity,  capability,  and  reli¬ 
ability.  Program  testing  determines 
whether  programs  do  what  they  are  sup¬ 
posed  to  do  when  used  with  the  test, 
simulated,  or  live  data. 

testing,  bias  —  See  testing,  marginal. 

testing,  comparison  approach  —  A  test 
method  in  which  the  CPU  is  compared 
with  a  known  good  device.  With  both 
devices  mounted  close  to  each  other, 
input  data  are  sent  simultaneously  to 
both,  but  with  separate  drivers.  Also, 
output  data  are  monitored  from  both 
devices  and  are  considered  valid  when 
data  coincidence  occurs.  Real-time- 
cycle  response  testing  is  possible.  Im¬ 
plementation  is  not  difficult,  chiefly  be¬ 
cause  output  data  need  not  be  stored  in 
a  memory  for  comparison. 

testing,  cross-sectional  —  A  series  of  tests 
to  get  a  representative  sampling  of  sys¬ 
tem  performance.  These  tests  are  usu¬ 
ally  one-pass  tests  such  as  an  acceptance 
test. 

testing,  degradation  —  Measurement  of 
the  performance  of  a  system  at  the  ex¬ 
treme  operating  limits.  Tests  are  per¬ 
formed  to  determine  the  gradual 
change  in  performance  characteristics. 

testing,  functional  —  The  functional  ap¬ 
proach  to  testing  makes  use  of  the  fact 
that  most  operations  are  made  up  of  a 
limited  number  of  equipment  functions. 
Since  there  are  a  great  many  combina¬ 
tions  of  10  or  15  functions,  only  a  few 
functions  comprise  many  operations.  By 
testing  these  functions  independently, 
the  entire  product  can  be  evaluated  in  a 
timely,  concise  manner,  and  greater  di¬ 
agnostic  capabilities  emerge. 

tosting,  longitudinal  —  Iterative  tests 
which  compare  earlier  performance 
with  later  performance. 

testing,  loop  —  That  particular  procedure 
developed  to  determine  whetner  or  not 
further  loop  operations  are  required. 


testing,  marginal  —  A  form  of  test  usually 
as  part  of  preventive  maintainance  or  as 
a  fault-finder  or  correcting  operation,  to 
test  against  safety  margins  for  faults. 

testing,  microcomputer  development  sys¬ 
tems  —  Many  programs  can  be  tested  to 
virtual  completion  on  the  microcom¬ 
puter  development  system.  Debugging 
programs  are  used  during  this  stage  of 
the  operation,  and  the  program  being 
tested  is  kept  in  semiconductor  random 
afccess  memory  (RAM),  where  it  can  be 
easily  modified  using  the  debugging 
program.  Debugging  programs  allow 
the  programmer  to  modify  and  examine 
the  contents  of  memory  locations  and 
set  up  data  and  register  conditions  for 
the  program  being  tested.  Preparation 
of  source  tapes,  assembly,  ana  debug¬ 
ging  is  greatly  facilitated  if  the  mi¬ 
crocomputer  development  system  can 
be  equipped  with  a  high-speed  tape 
reader  and  punch — the  high-speed 
reader  is  an  especially  valuable  tool, 
tasting,  normativa  —  Standards  of  per¬ 
formance  that  are  established  for  the 
testing  of  both  quantitative  and  qualita¬ 
tive  system  performance, 
tasting,  paramatar  —  See  parameter  test¬ 
ing. 

tasting,  procadural  —  Tests  of  alternative 
human  responses  in  system  operations. 
This  is  distinguished  from  hardware  or 
software  tests. 

tasting,  program  —  A  procedure  comp¬ 
leted  to  discover  whether  the  program 
is  successful  in  meeting  the  defined  sys¬ 
tems  requirements. 

tasting,  program  system  ^ — Test  and 
checkout  of  complete  programs  as  op¬ 
posed  to  parameter  or  assembly  testing. 

tasting,  retrofit  —  Testing  to  assure  sys¬ 
tem  operation  after  replacing  some 
equipment  or  programs, 
tasting,  saturation  —  The  testing  of  a  pro¬ 
gram  by  pushing  through  a  great  many 
messages  in  an  attempt  to  find  errors 
that  happen  infrequently, 
testing,  self-diagnostic  method  —  In  the 
self-diagnostic  method,  some  engineers 
use  a  ROM  to  load  into  CPU  memory 
(RAM)  a  worst-case  sequence  of  instruc¬ 
tions.  The  CPU  chip  is  placed  within  its 
intended  operating  environment,  in¬ 
cluding  interrupts  from  peripherals. 
The  instruction  set  terminates  at  some 
identifiable  error  location.  Error  indica¬ 
tion,  usually  identified  by  an  instruction 
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testing,  sequential 


test  simulation,  digital 


routine,  shows  if  the  unit  fails  or  passes. 
Most  small  users  of  CPU  chips  test  with 
self-diagnosis,  because  it  can  be  imple¬ 
mented  easily  with  laboratory  equip¬ 
ment  or  with  hardware  and  assistance 
from  the  chip  manufacturer.  Some 
shortcomings  are:  multiple  errors  may 
negate  each  other  and  be  undetected,  or 
the  actual  cause  of  a  failure  may  not  be 
diagnosed.  Also,  without  special  hard¬ 
ware,  external  environment  conditions, 
such  as  interrupts,  cannot  be  tested 
under  worst-case  conditions. 

tasting,  sequential  —  A  series  of  tests  per¬ 
formed  in  a  predetermined  order  and 
requiring  repeated  observations. 

testing,  stored-respense  —  Stored-re- 
sponse  testing  encompasses  various  test 
cievelopment  methods  and  various  pat¬ 
tern-generation  techniques.  Each 
method  stores  and  executes  user-writ¬ 
ten  diagnostics  quite  differently.  With 
stored-response,  users  keep  an  emula¬ 
tion  or  a  simulation  program  in  bulk 
memory  (usually  a  disk)  and  then  apply 
the  program  to  the  CPU  under  test  to 
generate  output  data  response.  Users 
can  simulate  the  sequence  of  operation 
of  a  CPU  in  conjunction  with  alt  periph¬ 
eral  devices,  such  as  RAMs  and  ROMs. 
To  do  this  requires  a  large  RAM  or 
PROM  to  store  a  predefined  sequence 
of  instructions  associated  with  tne  ap¬ 
propriate  data  set.  Simulated  outputs 
can  be  sampled  and  their  logic  states 
identified  at  a  defined  sampling  period. 

testing  time  —  The  time  which  is  used  for 
the  testing  of  the  machine  or  system  to 
ensure  that  no  faults  exist  or  malfunc¬ 
tions  are  present  by  using  special  diag¬ 
nostic  routines  for  circuit  testing  or  to 
discern  status  or  conditions  of  compo¬ 
nents.  Usually  such  time  could  be  in¬ 
cluded  in  fault  time  after  the  repair  of 
the  fault  and  included  in  scheduled 
maintenance  time. 

testing  time,  program  —  See  program  test¬ 
ing  time, 

testing,  word  generator  —  Some  word 
generators  are  designed  to  meet  the  re- 
uirements  for  testing  the  new  types  of 
iffital  circuits.  They  provide  multichan¬ 
nel  bit  patterns  and  supply  them  with 
the  flexible  clocking,  delay,  and  control 
of  output  parameters  needed  for  gener¬ 
al-purpose  testing.  Some  have  eight 
data  channels  plus  clock,  strobe,  and 
two  sync  outputs.  There  are  few  restric¬ 
tions  other  tMn  length  on  the  bit  pat¬ 
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terns  that  can  be  generated  by  these  in¬ 
struments. 

test  initialization  —  Applying  input  pat¬ 
terns  to  a  logic  circuit  so  that  all  internal 
memory  elements  achieve  a  known  logic 
state. 

test  input  tape  —  See  tape,  test  input, 
test  instructions  (debugging)  —  Most 
good  compiler  systems  are  designed  to 
automatically  remove  various  tempo¬ 
rary  tracing  (debugging)  instructions 
after  tests  are  automatic^ly  made  to  en¬ 
sure  accuracy  and  precision, 
test,  leapfrog  —  A  program  designed  to 
discover  computer  malfunction,  charac¬ 
terized  by  the  property  that  it  performs 
a  series  of  arithmetical  or  logical  opera¬ 
tions  on  one  group  of  storage  locations, 
transfers  itself  to  another  group  of  stor¬ 
age  locations,  checks  the  correctness  of 
the  transfer,  then  begins  the  next  series 
of  operations  again.  Eventually,  all  stor- 
age  positions  will  have  been  occupied 
and  the  test  will  be  repeated.  (Related  to 
test,  crippled-leapfrog.) 
test,  marginal  —  Same  as  high-low  bias 
test. 

test,  output  processor  —  In  a  complex  sys¬ 
tem,  an  automated  processing  of  the 
output  so  that  errors  may  be  more  easily 
tracked  down. 

test-pattern  generator  —  A  device  used  to 
enerate  special  messages  for  testing 
ata-transmission  equipment, 
test  points  or  pins  —  Output  pins  provided 
for  testing  or  fault-isolation  purposes 
that  can  monitor  the  nodal  responses, 
test  problem  —  A  problem  chosen  to  de¬ 
termine  whether  a  computer  or  a  pro¬ 
gram  is  operating  correctly, 
test  program  system  —  A  checking  system 
used  before  running  any  problem,  in 
which  a  sample  prcmlem  of  the  same 
type  with  a  known  answer  is  run. 
test  routine  —  A  routine  designed  to  show 
whether  a  computer  is  functioning 
properly. 

test  run  —  A  diagnostic  run  of  the  pro¬ 
gram,  using  manufactured  data.  The  re¬ 
sults  of  this  run  are  checked  against  the 
correct  answers  for  this  problem, 
test  set,  tape  —  A  peripheral  device  or 
unit  designed  to  locate  defects  in  mag¬ 
netic  tape  before  use,  such  as  oxide 
emissions,  uneveness,  bubbles,  etc. 
test  simulation,  digital  —  Modeling  of  the 
operation  of  a  logic  circuit  by  a  com- 


tests,  reasonableness 

puter  program  containing  device  mod¬ 
els  and  topolog)?  information  about 
their  interconnections, 
tests,  reasonableness  —  Tests  that  pro¬ 
vide  a  means  of  detecting  a  gross  error 
in  calculation  or,  while  posting  to  an  ac¬ 
count,  a  balance  that  exceeds  a  prede¬ 
termined  limit.  Typical  examples  in¬ 
clude  payroll  calculations  and  credit 
limit  checks  in  accounts  receivable.  In 
some  cases,  both  an  upper  and  lower 
limit  are  established;  each  result  is  then 
machine-compared  against  both  limits 
to  make  certain  that  it  falls  between  the 
two. 

tests,  reliability  —  Tests  and  analyses  car¬ 
ried  out  in  addition  to  other  types  of 
tests  and  designed  to  evaluate  the  level 
of  reliability  in  a  product,  etc.,  as  well  as 
the  dependability  or  stability  of  this 
level  relative  to  time  and  use  under  vari¬ 
ous  environmental  conditions. 
t«st,  supervisor  program  ^ — A  supervisory 
program  that  is  used  only  for  testing, 
test,  system  —  1 .  The  running  of  the 
whole  system  against  test  data  with  a 
verified  solution.  2.  A  complete  simula¬ 
tion  of  the  actual  running  system  for 
purposes  of  testing  out  the  adequacy  of 
the  system.  3.  A  test  of  an  entire  inter¬ 
connected  set  of  components  for  the 
purpose  of  determining  proper  func¬ 
tioning  and  interconnection, 
test  tape  program  —  That  specific  tape 
which  contains  both  program  instruc¬ 
tions  and  preapprovea  test  data  or  cod¬ 
ing  to  be  used  tor  analysis  diagnostics  or 
checkout  runs. 

test,  volume  ^ — The  processing  of  a  vol¬ 
ume  of  actual  data  to  check  for  program 
malfunctions. 

tetrad  —  A  group  of  four,  especially  a 
roup  of  tour  pulses  used  to  express  a 
igit  in  the  scale  of  10  or  16. 
text  —  That  part  of  a  message  that  con¬ 
tains  the  information  to  be  conveyed, 
text  editing  —  Facilities  designed  into  a 
computer  program  to  permit  the  origi¬ 
nal  keyboarding  of  textual  copy  without 
regard  for  the  eventual  format  or  me¬ 
dium  for  publication.  Once  the  copy  has 
been  placed  in  computer  storage,  it  can 
be  edited  and  justified  into  any  required 
column  width  and  for  any  specified  type 
font. 

text  aditing  and  modification,  time  sharing 

—  See  time  sharing,  text  editing  and 
modification. 


theory,  information 

text  editor  ^ — ^A  text  editor  provides  the 
system  user  with  a  flexible  source  text 
generation  system.  Source  statements 
are  entered  via  any  source  input  de¬ 
vice/file,  and  the  entered  text  may  be 
output  or  statements  added,  deleted,  or 
modified.  The  text  editor  permits  the 
order  of  statements  or  groups  of  state¬ 
ments  to  be  altered  at  any  time.  The 
final  text  is  output  to  a  source  device/- 
fiie  for  use  as  input  to  an  assembler. 

text  editor  facilities  —  A  typical  text  editor 
provides  facilities  for  editing  a  source 
program  (usually  assembly  language) 
read  in  from  an  external  device.  The 
program  is  stored  in  an  area  of  memory 
during  the  editing  process  and  is  written 
back  out  to  an  external  device  when  ed¬ 
iting  is  complete.  The  user  can  insert, 
delete  or  replace  lines  in  the  text  buffer. 

text  editor,  RAM^ — Various  text  editors 
are  used  to  enter  and  revise  programs 
directly  on  the  system.  Some  character- 
string-oriented  text  editors  reside  in 
RAM  in  basic  systems,  and  the  work¬ 
space  may  often  be  expanded  up  to  a 
very  large  package. 

text  function  —  In  a  graphics  system,  a 
function  that  allows  text  to  be  entered 
into  a  drawing. 

text  processing  networks  —  The  term 
“network”  does  not  necessarily  imply  a 
geographic  separation  involving  cleri¬ 
cal/editorial  workers  in  other  buildings 
or  other  towns.  It  is  also  possible  to 
have  a  network  within  a  single  building, 
linking  workers  and  their  supervisors  to 
a  shared  data  base.  The  data  base  can  be 
on-line  to  all,  and  changes  to  that  data 
base  may  be  immediately  reflected  on 
the  crt  screens  of  all  network  partici¬ 
pants. 

toxt  section  —  Part  of  a  load  module  which 
has  computer  instructions  in  final  form 
and  data  defined  and  with  specified  ini¬ 
tial  values. 

theory,  communication  —  A  branch  of 
mathematics  that  is  concerned  with  the 
properties  of  transmitted  messages. 
The  messages  are  subject  to  certain 
probabilities  of  transmission  failure, 
distortion,  and  noise. 

theory,  game  —  A  mathematical  process 
of  selecting  an  optimum  strategy  in  the 
face  of  an  opponent’s  strategy. 

theory,  group  —  See  group  theory. 

theory,  information  —  See  information  the¬ 
ory. 
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theory,  probability 

theory,  probability  —  A  measure  of  the 
likelihood  of  the  occurrence  of  a  chance 
event  that  is  used  to  predict  behavior  of 
a  group, 

theory,  queuing  —  A  form  of  probability 
theory  useful  in  studying  delays  or  line¬ 
ups  at  servicing  points. 

theory,  twitching  —  A  particular  branch  of 
theory  relating  to  combinational  logic, 
its  operation,  behavior,  and  conse¬ 
quences,  i.e.,  concerning  such  devices 
as  computers,  Turing  machines,  logic 
elements,  and  switch  networks. 

thermal  light  —  A  display  signal  which  is 
visible  to  a  computer  operator  when  the 
temperature  in  a  piece  of  equipment  is 
higher  than  it  is  supposed  to  be. 

thesaurus  —  1 .  An  assemblage  of  alpha¬ 
betized  items  (or  items  grouped  in  some 
other  concept  or  meaningful  collection) 
providing  the  user  with  very  close  or 
direct  synonyms  or  meanings,  close  to 
the  term  so  alphabetized  and  used  as  an 
aid  to  writers,  poets,  or  programmers. 
2.  In  computing,  a  collection  of  words 
or  terms  used  to  index,  classify,  or  sort, 
and  then  store  and  retrieve  information 
in  a  data  store  or  bank;  i.e.,  main  terms 
serve  as  labels,  keywords,  or  descrip¬ 
tors,  and  when  such  references  are  cited 
along  with  the  thesaurus,  a  very  useful 
index  is  developed. 

thin  film — 1.  Having  to  do  with  the 
branch  of  microelectronics  in  which  thin 
layers  of  material  are  deposited  on  an 
insulating  base  in  a  vacuum.  2.  A  layer 
which  IS  of  (or  approximates) 
monomolecular  thickness  and  is  laid 
down  by  vacuum  deposition.  Many 
types  of  electronic  components  and 
complete  microcircuits  can  be  produced 
in  this  way. 

third  generation  computer  —  Generally,  a 
computer  based  on  the  use  of  microcir¬ 
cuits  and  miniaturization  of  compo¬ 
nents  to  replace  vacuum  tubes,  reduce 
costs,  speed  operation,  and  increase  re¬ 
liability.  The  third  generation  of  com¬ 
puters  began  in  about  1964  and  helped 
to  foster  the  growth  of  time  sharing. 

third-level  address  —  See  address,  third- 
level. 

three  address  —  A  method  of  specifying 
the  location  of  operands  ancl  instruc¬ 
tions  in  which  the  storage  location  of 
the  two  operands  and  the  storage  loca¬ 
tion  of  the  results  of  the  operations  are 
cited,  e.g.,  addend,  augend,  and  sum 

576 


throughput  turnaround  time 

addresses  all  specified  in  one  instruc¬ 
tion  word. 

three,  excess  (code)  —  See  code,  excess 
three. 

three  input  adder  —  Same  as  adder, 
three  plus  one  address  —  A  method  of 
specifying  the  location  of  operands  and 
instructions  in  which  the  storage  loca¬ 
tion  of  the  two  operands,  results  of  the 
operations,  and  the  next  instruction  to 
be  executed  are  specified, 
three  plus  one  address  instruction  — 
A  machine  instruction  usually  consist¬ 
ing  of  the  addresses  of  two  operands, 
the  address  for  storing  the  result,  the 
address  of  the  next  instruction,  the 
command  to  be  executed,  and  miscella¬ 
neous  indices. 

three  plus  one  instruction  —  A  specific  in¬ 
struction  which  contains  four  addresses, 
one  of  which  specifies  the  location  of  the 
next  instruction  which  is  to  be  per¬ 
formed. 

threshold  —  1 .  A  logical  operator  having 
the  property  that  if  P  is  a  statement,  Q 
is  a  statement,  R  is  a  statement.  .  .  .  , 
then  the  threshold  of  P,  R,  .  .  .  .  ,  is 
true  if  and  only  if  at  least  N  statements 
are  true,  false  if  less  than  N  statements 
are  true,  where  N  is  a  specified  non¬ 
negative  integer  called  the  threshold 
condition.  2.  The  signal  level  at  which  a 
change  in  logical  state  is  encountered  in 
a  circuit,  such  as  1  to  0  or  0  to  undefined 
transitions. 

threshold  element  —  A  device  that  per¬ 
forms  the  logic-threshold  operation,  in 
which  the  truth  of  each  input  statement 
(or  weight)  completes  the  output  deter¬ 
mination  of  the  threshold  state, 
through  connection  —  In  computer  kits, 
electrical  continuity  between  patterns 
on  double-sided  or  multilayer  boards 
established  by  means  of  plated  through 
holes  or  jumper  wires, 
throughput  —  The  productivity  based  on 
all  facets  of  an  operation;  e.g.,  a  com¬ 
puter  with  a  capalbility  of  simultaneous 
operations  of  read/write/compute 
would  have  a  high  throughput  rating, 
throughput,  simultaneous  —  Computer 
functioning  at  the  same  time  input  and 
output  data  is  being  transferrea. 
throughput  turnaround  time  —  For  half¬ 
duplex  circuits  (one  way  at  a  time), 
turnaround  measures  the  time  to  re¬ 
verse  direction.  For  full-duplex  opera¬ 
tion,  the  analogy  is  train  time  or  initiali- 


throw,  paper 

zation  lime,  the  delay  in  establishing 
synchronization.  For  short-haul 
modems,  it  is  the  clear  to  send  delay, 
throw,  paper  —  See  paper  throw, 
ticket,  batch  —  A  control  document  used 
to  identify  groups  of  source  documents, 
often  witn  group  totals, 
tie  line  —  A  private-line  communications 
channel  of  the  type  provided  by  com¬ 
mon  carriers  for  linking  two  or  more 
points. 

time,  acceleration  —  The  time  between  the 
interpretation  of  instructions  to  read  or 
write  on  tape  and  the  transfer  of  infor¬ 
mation  from  the  tape  into  storage  or 
from  storage  into  tape.  (Synonymous 
with  start  time.) 

time,  access  —  1 .  The  time  it  takes  a  com¬ 
puter  to  locate  data  or  an  instruction 
word  in  its  storage  section  and  transfer 
it  to  its  arithmetic  unit  where  the  re¬ 
quired  computations  are  performed.  2. 
The  time  it  takes  to  transfer  information 
that  has  been  operated  on  from  the 
arithmetic  unit  to  the  location  in  storage 
where  the  information  is  to  be  stored, 
lima,  actual  —  Same  as  time,  real, 
tima,  add  —  The  time  necessary  to  per¬ 
form  the  actual  addition  of  two  quanti¬ 
ties,  but  not  including  the  time  neces¬ 
sary  to  either  obtain  the  quantities  from 
storage  or  to  store  the  sum  or  result, 
i.e.,  usually  the  time  to  add  two  words  of 
fixed  word  length. 

time,  add-iubtract  —  The  time  required  to 
perform  an  addition  or  subtraction,  ex¬ 
clusive  of  the  time  required  to  obtain 
the  quantities  from  storage  and  put  the 
sum  or  difference  back  into  storage, 
time,  available  —  The  time  during  which  a 
computer  has  the  power  turned  on,  is 
not  under  maintenance,  and  is  known  or 
believed  to  be  operating  correctly, 
time,  available-machine  —  See  time,  avail¬ 
able. 

time,  average  operation  —  See  operation 
time,  average. 

time,  carry  —  1 .  The  time  required  for 
transferring  a  carry  digit  to  the  next 
higher  column  and  adding  it  there.  2. 
The  time  required  for  transferring  all 
the  carry  digits  to  their  respective  next 
higher  columns  and  adding  them, 
time,  code-checking  —  The  time  spent 
checking  out  a  problem  on  the  machine 
making  sure  that  the  problem  is  set  up 
correctly  and  that  the  code  is  correct. 


time  division  multiple  access 

time  comparator,  word  —  That  circuitry 
which  compares  the  word  time  counter 
with  the  specified  word  time  at  the  mo¬ 
ment  of  a  coincident  pulse.  This  is  done 
in  order  to  verify  that  the  correct  word 
is  being  read. 

time,  conversion  —  The  length  of  time  re¬ 
quired  to  read  out  all  the  digits  in  a 
given  coded  word. 

time,  current  —  See  time,  real. 

time,  cycle  —  The  interval  between  the 
call  for  and  the  delivery  of  information 
from  a  storage  unit  or  device. 

time,  data  —  The  unit  of  measurement 
relating  to  the  time  necessary  to  fulfill  a 
single  instruction. 

time,  dead  —  Any  definite  delay  deliber¬ 
ately  placed  between  two  related  actions 
in  order  to  avoid  overlap  that  might 
cause  an  entirely  different  event  such  as 
a  control  decision,  switching  event,  or 
similar  action  to  take  place. 

time,  debatable  —  When  there  is  no  proof 
as  to  what  difficulty  has  caused  a  delay, 
such  time  is  labeled  debatable  time,  and 
a  search  for  evidence  ensues  to  deter¬ 
mine  if  a  program  mistake,  operating 
mistake,  or  perhaps  a  transient  fault  has 
occurred. 

time,  decay  —  The  time  in  which  a  voltage 
or  current  pulse  will  decrease  from 
nine-tenths  to  one-tenth  of  its  maxi¬ 
mum  value. 

tlme^deceleration  —  The  time  that  elapses 
between  completion  of  reading  or  writ¬ 
ing  of  a  tape  record  and  the  time  when 
the  tape  stops  moving.  (Synonymous 
with  stop  time.) 

time,  delay  —  The  amount  of  elapsed  time 
between  the  end  of  one  event  and  the 
beginning  of  the  next  sequential  event. 

time-delay  register  —  See  delay-line  stor¬ 
age. 

time,  departure  —  The  time  at  which  con¬ 
trol  is  returned  to  the  supervisory  pro¬ 
gram  when  a  segment  of  an  application 
program  is  completed. 

time-derived  channel  —  Any  channel  ob¬ 
tained  by  the  time-division  multiplexing 
of  a  channel. 

time  division  —  A  communication  process 
in  which  several  messages  time  share  a 
single  transmission  channel. 

time  division  multiple  access  —  Ab¬ 
breviated  TDMA.  Satellite  TDMA  is  a 
technique  whereby  several  earthstation 
terminals  time-share  a  common  tran- 
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spender  by  transmitting  bursts  of  sig¬ 
nals  which  arrive  at,  and  are  repeated 
by,  the  satellite  in  a  sequential,  nono¬ 
verlapping  mode. 

time-division  multiplex  —  A  sequential 
switching  system  that  connects  the  ter¬ 
minal  equipment  to  a  common  channel. 
Outside  the  times  during  which  these 
connections  are  established,  the  section 
of  the  common  channel  between  the 
multiplex  distributors  can  be  utilized  to 
establish  other  terminal  connections. 

time-division  multiplexer  —  A  device 
which  permits  the  simultaneous  trans¬ 
mission  of  many  independent  channels 
of  varying  speeds  into  a  single  high¬ 
speed  data  stream. 

time-division  multiplexing  —  Time  sharing 
of  a  channel  by  preallocating  short  time 
slots  to  each  transmitter  on  a  regular 
basis.  There  are  variations,  such  as  sta¬ 
tistical  and  asynchronous  time-division 
multiplexing,  which  allocate  the  slots 
more  flexibly. 

time,  down  —  The  period  during  which  a 
computer  is  malfunctioning  or  not  op¬ 
erating  correctly  due  to  mechanical  or 
electronic  failure,  as  opposed  to  availa¬ 
ble  time,  idle  time,  or  stand-by  time, 
during  which  the  computer  is  func¬ 
tional. 

timed  recall,  outomotic  —  An  arrangement 
in  which  the  attendant  is  signaled  when 
calls  that  have  been  extended  to  a  sta¬ 
tion  are  not  answered  within  a  certain 
preset  time. 

time,  effective  —  That  specific  time  in 
which  equipment  is  in  actual  use,  such 
as  production  time,  incidental  time,  de¬ 
velopment  time  (program),  etc. 

time,  engineering  —  The  total  machine 
down  time  necessary  for  routine  testing, 
for  machine  servicing,  due  to  break¬ 
downs,  or  for  preventive  servicing  mea¬ 
sures,  e.g.,  block  tube  changes.  Tnis  in¬ 
cludes  all  test  time  allowing  a 
breakdown  and  the  subsequent  repair 
or  preventive  servicing. 

time,  entry  —  The  time  when  control  is 
transferred  from  the  supervisory  to  the 
application  program. 

time,  execution  —  The  portion  of  an  in¬ 
structive  cycle  during  which  the  actual 
work  is  performed  or  operation  ex¬ 
ecuted,  i.e.,  the  time  required  to  decode 
and  perform  an  instruction. 

time,  fault  —  Same  as  time,  down. 
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time  frame  —  The  limits  of  time  needed 
for  a  particular  situation  or  event. 

time,  from  movement  —  An  elapsed  period 
of  time  during  which  a  printing  cycle 
produces  the  printing  ana  movement  of 
hard  copy. 

time,  idle  —  The  period  between  the  end 
of  one  programmed  computer  run  and 
the  commencement  of  a  subsequent 
programmed  run. 

time,  incidentol  —  Time  used  for  training, 
demonstrations,  or  other  useful  pur¬ 
poses,  but  not  production  or  program 
time. 

time,  ineffective  —  Time  in  which  the 
equipment  is  not  working  due  to  operat¬ 
ing  delays  or  idle  time. 

time,  installation  —  Time  spent  in  testing, 
installing,  error-checking,  diagnosing  of 
basic  electronic  but  nonprogramming 
checks,  such  as  dry  runs,  etc.  This  time 
does  not  include  reliability  tests  which 
are  defined  as  supplementary  mainte¬ 
nance  time. 

time,  instruction  —  The  portion  of  an  in¬ 
struction  cycle  during  which  the  control 
unit  is  analyzing  the  instruction  and  set¬ 
ting  up  to  perform  the  indicated  opera¬ 
tion. 

time,  latency  —  The  delay  while  waiting 
for  the  information  called  for  from  the 
memory  to  be  delivered  to  the  arith¬ 
metical  unit.  More  specifically,  in  a  seri¬ 
al-storage  system,  the  access  time  minus 
the  word  time. 

time,  machine  spoiled  —  The  wasted  com¬ 
puter  time  due  to  a  computer  malfunc¬ 
tion  during  production  runs,  i.e.,  part  of 
down  time. 

time,  maintenance  routine  —  See  time, 
scheduled  maintenance. 

time,  maintenance  standby — -Time  in 
which  the  maintenance  staff  is  on  duty 
but  during  which  they  are  not  engaged 
in  scheduled  maintenance,  installation, 
repair,  or  supplementary  maintenance; 
i.e.,  they  may  perform  other  tasks. 

time,  multiplication  —  The  time  required 
to  perform  a  multiplication.  For  a  binary 
number,  it  will  be  equal  to  the  total  of  all 
the  addition  time  and  all  the  shift  time 
involved  in  the  multiplication. 

timo,  no-chargo  —  That  period  of  time  for 
which  there  is  no  rental  charge  or  cost 
for  the  equipment,  generally  as  a  result 
of  a  machine  malfunction  and  the  manu¬ 
facturer’s  warranty. 


time,  iio-charg«  machine  fault 

time,  no-charge  machine  fault — ^The  un¬ 
productive  time  due  to  computer  fault 
such  as  the  following:  nonduplication, 
transcribing  error,  input/output  mal¬ 
function,  and  machine  malfunction  re¬ 
sulting  in  an  incomplete  run. 
time,  nontcheduled  maintenance  —  The 
elapsed  time  during  scheduled  working 
hours  between  the  determination  of  a 
machine  failure  and  placement  of  the 
equipment  back  into  operation, 
time,  obfect  —  The  time  at  which  an  object 
program  is  executed,  as  opposed  to  the 
time  at  which  a  source  program  is  tran¬ 
slated  into  machine  language  to  create 
an  object  program. 

time-of-day  clock  —  A  clock  that  records 
time  in  hours,  minutes,  and  seconds, 
over  a  24-hour  range.  It  sends  time  to 
the  central  processor  upon  command, 
time,  off  —  Time  when  the  machine  is  not 
in  use  or  intended  to  be,  i.e.,  work  is  not 
being  performed  by  it  or  on  it. 
time,  operational  —  The  elapsed  time  re¬ 
quired  by  the  equipment  in  order  to  ex¬ 
ecute  a  specific  operation, 
time,  operation-use  —  In  federal  govern¬ 
ment  ADP  contracts,  the  time  during 
which  the  equipment  is  in  operation,  ex¬ 
clusive  of  idle  time,  standby  time,  main¬ 
tenance  time,  or  rerun  time  due  to  a 
machine  failure.  Components  not  pro¬ 
grammed  for  use  in  a  specific  computer 
run  are  not  considered  to  be  in  use  even 
though  connected  into  the  computer 
system. 

fimo,  out  of  sorvice  —  Time  periods  such 
as  fault  time,  awaiting  repair  time,  re¬ 
pair  delay  time,  repair  time,  machine 
spoiled  work  time,  but  not  generally  de¬ 
batable  time,  external  delays,  or  unused 
time. 

fimo,  provontivo  malntonanco  —  Usually, 
scheduled  maintenance  time  or  supple¬ 
mentary  maintenance  time, 
fimo,  problem  —  Often  called  physical  sys¬ 
tem  time,  the  time  interval  between  cor¬ 
responding  events  in  the  physical  sys¬ 
tem  being  simulated, 
time,  process  —  See  process  time, 
time,  production  —  See  production  time, 
time,  productive  —  That  time  which  is 
spent  in  processing  work  without  the 
occurrence  of  faults  or  errors, 
time,  program  development  —  See  pro¬ 
gram  development  time, 
time,  program-testing  —  The  machine 


time,  representative-computing 

time  expended  for  program  testing, 
debugging,  and  volume  and  compatibil¬ 
ity  testing. 

time,  proving  —  See  proving  time. 

time,  pulse  decoy  —  See  pulse  decay  time. 

time-pulse  distribution — ^A  device  or  cir¬ 
cuit  for  allocating  timing  pulses  or  clock 
pulses  to  one  or  more  conducting  paths 
or  control  lines  in  specified  sequence. 

time,  pulse  rise  —  See  pulse  rise  time. 

time-quantum  method,  time  shoring  — 

See  time  sharing,  time-quantum 
method. 

timer  —  A  timer  provides  the  system  with 
the  ability  to  read  elapsed  time  and  to 
inform  the  system  when  a  specified  pe¬ 
riod  of  time  has  passed. 

time,  read  —  1 .  The  time  it  takes  a  com¬ 
puter  to  locate  data  or  an  instruction 
word  in  its  storage  section  and  transfer 
it  to  its  arithmetic  unit  where  the  re¬ 
quired  computations  are  performed.  2. 
The  time  it  takes  to  transfer  information 
which  has  been  operated  on  from  the 
arithmetic  unit  to  tne  location  in  storage 
where  the  information  is  to  be  stored. 

tima,  r«al  —  Relating  to  the  performance 
of  computing  during  the  specific  time  in 
which  the  related  process,  event,  prob¬ 
lem,  or  communication  is  taking  place; 
i.e.,  the  computing  must  be  fast  enough 
during  the  process  of  the  happening  of 
the  event  for  the  results  of  this  comput¬ 
ing  to  influence  the  related  process  or 
result. 

fima,  racerd-chack  —  See  record-check 
time. 

lima,  rafaranca  —  An  instant  near  the  be¬ 
ginning  of  a  switching  routine,  chosen 
as  an  origin  for  time  measurements.  It  is 
the  instant  when  the  drive  pulse  reaches 
a  specific  fraction  of  its  instantaneous 
value. 

tim«,  raimbursed  —  The  machine  time  that 
is  loaned  or  rented  to  another  office 
agency  or  organization  either  on  a  reim¬ 
bursable  or  reciprocal  basis. 

time,  repair  —  See  repair  time. 

time,  representative-computing  —  A  meth¬ 
od  of  evaluating  the  speed  performance 
of  a  computer.  One  method  is  to  use 
one-tenth  of  the  time  required  to  per¬ 
form  nine  complete  additions  and  one 
complete  multiplication.  A  complete  ad¬ 
dition  or  a  complete  multiplication  time 
includes  the  time  required  to  procure 
two  operands  from  high-speed  storage, 
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perform  the  operation,  and  store  the  re¬ 
sult,  and  the  time  required  to  select  and 
execute  the  required  number  of  instruc¬ 
tions  to  do  this. 

time,  response  —  The  amount  of  time 
which  elapses  between  generation  of  an 
inquiry  at  a  terminal  and  the  receipt  of 
a  response  at  the  terminal.  Response 
time  would  be:  transmission  time  to  the 
computer,  processing  time  at  the  com¬ 
puter,  access  time  to  obtain  any  file  rec¬ 
ords  needed  to  answer  the  inquiry,  and 
transmission  time  back  to  the  terminal, 
time,  rewind  —  The  measurement  of 
elapsed  time  required  to  transfer  tape  to 
the  supply  reel. 

time,  rewind  (sorting)  —  Elapsed  time 
consumed  by  a  sort/merge  program  for 
restoring  intermediate  and  final  tape 
files  to  original  position, 
timer,  internal  —  An  electronic  timer 
which  facilitates  monitoring  or  logging 
events  at  predetermined  intervals, 
time,  rise  —  See  pulse  rise  time, 
timer,  master  —  Same  as  master  clock, 
timer,  programmable  —  A  timer  designed 
to  monitor  and  control  i/o  servicing 
delay,  instead  of  using  software  timing 
loops.  In  addition,  some  units  can  be 
used  to  count  external  operations,  gen¬ 
erate  operating  rates,  and  perform 
other  functions  under  program  control, 
timer,  sequence  —  A  succession  of  time- 
delay  circuits  arranged  so  that  comple¬ 
tion  of  the  delay  in  one  circuit  initiates 
a  delay  in  the  following  circuit, 
timer,  watchdog  —  A  timer  set  by  the  pro¬ 
gram  to  prevent  the  system  from  loop¬ 
ing  endessly  or  becoming  idle  because 
of  program  errors  or  equipment  faults, 
time  scale  —  A  time  scale  relates  to  a  cor¬ 
respondence  between  the  time  required 
for  a  process  or  event  set  to  occur  or  be 
completed  and  the  solution  time  re¬ 
quired  to,  for  example,  control  or  ana¬ 
lyze  the  process.  In  computing,  when 
the  machine  solution  time  is  greater 
than  the  actual  physical  time  of  process¬ 
ing,  the  time  scale  is  considered  to  be 
greater  than  one,  and  the  computation 
IS  said  to  be  on  extended-time  scale  or 
slow-time  scale.  Time  scale  is  less  than 
one  if  the  opposite  occurs,  or  at  unity  if 
computations  proceed  in  the  same  time 
period  with  the  actual  process;  the  unity 
case  is  referred  to  as  real-time, 
time  scale,  extended  —  See  time  scale, 
time-scale  factor  —  See  time  scale. 
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time  scale,  variable  —  See  time  scale. 

time  schedule  controller  —  A  specific  con¬ 
troller  in  which  the  reference  input  sig¬ 
nal  (or  xhe  set  point)  adheres  auto¬ 
matically  to  a  predetermined  time 
schedule. 

time,  scheduled  engineering  —  That  par¬ 
ticular  time  in  which  a  system  is  sched¬ 
uled  to  be  out  of  service  due  to  servicing 
schedules  for  engineering  improve¬ 
ments  and  maintenance;  i.e.,  it  can  be 
scheduled  on  a  regular  basis  relative  to 
the  running  schedules  and  work  loads 
and  is  considered  out-of-service  time 
but  not  down  time,  because  the  machine 
is  not  necessarily  malfunctioning. 

time,  scheduled  maintenance  —  That  ma¬ 
chine  time  which  is  specifically  devoted 
to  repairs,  and  usually  on  some  regular 
pattern  or  schedule,  during  which  time 
preventive  maintenance  activities  are 
also  performed. 

time,  scramble  —  Specific  computer  time 
set  aside  for  use  by  programmers  who 
have  programs  ready  to  run  which  are 
short,  urgent,  and  one-shot  types.  For 
example,  particular  system  rules  or  con¬ 
ventions  schedule  scramble  time,  as  at 
some  universities,  Saturday  night  after 
midnight. 

tima,  search  —  The  time  required  to  locate 
a  particular  field  of  data  in  storage. 
Searching  requires  a  comparison  of 
each  field  witn  a  predetermined  stan¬ 
dard  until  an  identity  is  obtained.  This 
is  contrasted  with  access  time  that  is 
based  upon  locating  data  by  means  of 
the  address  of  its  storage  location. 

time,  saak  —  The  time  required  to  make 
the  auxiliary  storage  unit  ready  to  access 
a  specified  location  by  selection  or  posi¬ 
tioning.  The  range  is  from  the  minimum 
time  mr  the  best  possible  case  to  the 
maximum  time  for  the  worst  possible 
case. 

time  sequencing  —  Switching  signals  gen¬ 
erated  by  a  program  purely  as  a  function 
of  accurately  measured  elapsed  time. 

time  series  —  The  discrete  or  continuous 
sequence  of  quantitative  data  assigned 
to  specific  moments  in  time,  usually 
studied  with  respect  to  their  distribu¬ 
tion  in  time. 

time,  serviceable  —  That  time  which  is 
available  for  use  of  any  type  and  which 
is  known  to  be  time  wnen  the  system  is 
functioning  properly,  which  thus  in¬ 
cludes  production,  program  develop- 


time,  servicing 


time-sharing  clock 


ment,  incidentals,  delay  idle,  or  even 
unused  time. 

time,  servicing  —  Same  as  engineering 
time. 

time,  set-up  —  The  portion  of  the  elapsed 
time  between  machine  operations  that  is 
devoted  to  such  tasks  as  changing  reels 
of  tape  and  moving  cards,  tapes,  and 
supplies  to  and  from  the  equipment, 
time  share  —  The  use  of  a  device  for  two 
or  more  purposes  during  the  same  over¬ 
all  time  interval,  accomplished  by  in¬ 
terspersing  the  computer  component 
actions  in  time. 

time-shared  BASIC  —  Time-shared  BASIC 
is  a  conversational  language  designed  to 
provide  easy  access  to  computers  for  the 
maximum  number  of  people.  It  is  an 
enhancement  of  the  original  BASIC, 
time-shared  computer  utility  —  The  special 
computational  ability  of  time-snared 
computer  systems.  Programs  as  well  as 
data  may  be  made  available  to  the  user. 
The  user  also  may  have  his  or  her  own 
programs  immediately  available  to  the 
central  processor,  may  have  them  on 
call  at  the  computer  utility,  or  may  load 
them  by  transmitting  them  to  the  com¬ 
puter  prior  to  using  them.  Certain  data 
and  programs  are  shared  by  all  users  of 
the  service;  other  data  and  programs, 
because  of  proprietary  nature,  have  re¬ 
stricted  access.  Computer  utilities  are 
generally  accessed  by  means  of  data 
communication  subsystems, 
time-shared  inpuf/output  —  See  input/out¬ 
put  section,  buffered, 
time-shared  system  —  A  system  in  which 
available  central-computer  time  is 
shared  among  several  jobs  as  directed 
by  a  scheduling  plan  or  formula, 
time  sharing  —  The  use  of  a  device  for  two 
or  more  purposes  during  the  same  over¬ 
all  time  interval,  accomplished  by  in¬ 
terspersing  the  computer  component 
actions  in  time. 

time-sharing  accounting  —  The  executive 
must  provide  for  the  recognition  and 
login  of  users.  It  must  keep  detailed  rec¬ 
ords  as  required  by  the  administrators 
of  the  system  on  the  amount  of  central 
processor  time,  the  amount  of  storage, 
and  the  usage  of  peripherals  to  oe 
charged  to  each  other.  Other  statistics 
as  required  may  be  maintained  on  idle 
time,  error  conditions,  and  the  like, 
tim®  sharing,  adaptive  —  An  arrangement 
in  which  a  time-sharing  scheduler  scans 


each  queue  level  (from  high  to  low)  to 
find  the  first  ready-to-run  task.  When 
this  task  uses  up  its  time  slice  or 
becomes  i/o  bound,  the  scanning  pro¬ 
cess  is  repeated.  The  time-sharing 
scheduler  also  responds  to  the  changing 
demands  of  each  task  for  processor 
time.  As  a  task  becomes  either  more  i/o 
or  CPU  bound,  it  is  moved  to  higher  or 
lower  queue  levels. 

time-sharing  allocation  of  hordwar®  re¬ 
sources  —  User  and  system  programs 
and  data  reside  on  auxiliary  random  ac¬ 
cess  storage  devices  with  possible  back¬ 
up  copies  on  a  slower  serial  access  me¬ 
dium  such  as  magnetic  tape.  The  system 
executive  decides  where  information  is 
to  be  stored  and  maintains  necessary 
directories  to  permit  retrieval.  Pro¬ 
grams  and  data  must  be  brought  into 
core  memory  for  execution  or  modifica¬ 
tion.  The  executive  assigns  and  trans¬ 
fers  information  between  auxiliary  and 
core  memory  as  needed.  The  executive 
must  also  manage  the  assignment  of  se¬ 
rial  access  devices  and  peripheral  de¬ 
vices  to  prevent  conflict  between  con¬ 
current  user  programs  seeking  use  of 
peripheral  devices.  For  example,  a  line 
printer  cannot  be  used  concurrently  by 
several  users. 

time-sharing  allocator  (dynamic)  —  See  al¬ 
locator,  dynamic. 

time  sharing,  centralized  input/output  co¬ 
ordination  —  If  the  executive  is  to  main¬ 
tain  control  of  the  system,  input/output 
operations  must  be  forbidden  to  all 
users  and  to  all  system  components  ex¬ 
cept  the  executive.  The  executive  must 
provide  substitutes  for  these  forbidden 
operations  by  means  of  a  centralized  in¬ 
put/output  package.  This  package  ac¬ 
cepts  requests  for  input  or  output, 
queues  these  requests,  and  schedules 
the  input/output  capabilities  of  the 
hardware  in  filling  the  requests. 

time-sharing  clock  —  In  some  systems, 
several  user  programs  may  reside  in 
main  memory  simultaneously.  The  op¬ 
erational  switching  between  them  is 
controlled  by  a  clock  which  is  used  to 
generate  an  interrupt  to  signal  the 
processor  that  a  certain  time  period  has 
elapsed.  The  scheduling  algorithm  is 
then  entered  every  time  a  clock  inter¬ 
rupt  occurs.  If  it  is  found  that  the  pro¬ 
gram  in  main  memory  has  exhausted  its 
time  slice  or  has  changed  its  status,  that 
program  is  swapped  Tor  the  next  pro¬ 
gram  in  the  queue. 
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time  sharing,  command  mode  —  A  user  is 
in  “command”  mode  when  there  is  no 
current  task  to  be  performed.  Any  con¬ 
sole  actions  by  a  user  in  the  command 
mode  are  interpreted  by  the  executive 
as  task  requests  (system  commands). 
Receipt  of  a  valid  task  request  changes 
a  user  status  to  “ready”  or  to  “waiting 
to  be  loaded.”  If  an  excessive  time  inter¬ 
val  elapses  without  a  task  request,  the 
system  logs  out  the  user,  returning  him 
to  an  inactive  status. 

timo  sharing,  convorsational  —  The  simul¬ 
taneous  utilization  of  a  computer  sys¬ 
tem  by  multiple  users  at  remote  loca¬ 
tions,  each  Deing  equipped  with  a 
remote  terminal.  The  user  and  the  com- 
uter  usually  communicate  by  way  of  a 
igher-level,  easy-to-learn  computer 
language. 

time  sharing,  conversational  compilers 

—  General  purpose  systems  usually 
provide  languages  and  procedures  by 
means  of  which  a  user  may  construct  a 
program,  modify  it,  test  it,  and,  in  some 
cases,  add  it  to  the  file  of  system  sub¬ 
components.  Most  of  the  program 
preparation  languages  developed  for 
time-sharing  systems  are  dialects  of  ex¬ 
isting  languages.  Processors  for  the  lan¬ 
guages  vary  from  those  borrowed  with 
only  slight  modification  from  batch 
mode  processing  to  conversational 
mode  compilers  cfesigned  especially  for 
on-line  use. 

tima  sharing,  convarsational  guidanca  — 

Most  time-shared  systems  operate  part 
of  the  time  in  a  conversational  or  dialog 
mode.  Here  the  user  takes  some  action 
and  the  system  responds.  Then  the  sys¬ 
tem  requests  input  or  takes  other  action 
and  the  user  responds.  In  this  alternat¬ 
ing  stimulus-response  mode,  the  system 
can  and  should  provide  guidance  to  the 
user  on  the  form  and  content  of  the  user 
response. 

tima  sharing,  data  basa  managamant  and 
raporting  —  Most  of  the  business  data 
processing  falls  into  this  category.  The 
range  is  from  rather  routine  processing 
provided  for  small  businesses  who  can¬ 
not  afford  their  own  computer  to  large 
dedicated  systems  operating  in  real¬ 
time,  such  as  stock  exchange  systems. 

timo-sharlng  dafarrad^batch  mode  — 

Deferred-batch  processing  enables  a 
user  at  an  interactive  terminal  to  submit 
a  job  to  the  time-sharing  batch  queue. 
After  a  job  has  been  initiated  by  sending 
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keyboard  input  to  the  central  computer, 
normal  processing  can  be  continued  in 
the  interactive  mode.  To  avoid  tying  up 
the  low-speed  terminal  when  the  batch 
job  results  are  ready  for  printing,  out¬ 
put  may  be  diverted  to  a  high-speed  re¬ 
mote  batch  terminal  at  the  user’s  own 
site  or  elsewhere,  or  to  peripherals  at 
the  central  computer  site. 

timo  shoring,  demand  processing  —  Com¬ 
plementing  the  batch-processing 
capabilities  of  the  executive  system  are 
its  time-sharing  capabilities,  i.e.,  the 
simultaneous  accommodations  by  the 
executive  systems  of  requests  and  de¬ 
mands  from  users  at  numerous  remote 
inquiry  terminals,  operating  in  a  de¬ 
mand  (or  conversational)  mode.  All 
facilities  available  to  the  batch-process¬ 
ing  user  are  also  available  in  the  de¬ 
mand  mode;  the  primary  difference  is 
that  the  executive  system  utilizes  its 
knowledge  of  the  existence  of  such  de¬ 
mand  devices  to  permit  the  user  addi¬ 
tional  flexibility  in  the  statement  of  and 
control  of  individual  runs.  The  demand 
user  may  communicate  directly  with  the 
executive,  or  a  worker  program,  or  he 
may  communicate  with  a  conversational 
processor. 

tima  sharing,  arror  diagnostics^ — It  is 

highly  desirable  in  a  remote  system  that 
a  user’s  actions  be  closely  monitored  by 
the  system,  with  errors  in  procedure  or 
entry  called  to  the  user’s  attention  as 
soon  after  commission  as  possible.  The 
error  message  sent  to  an  offending 
user  should  be  provided  whenever  pos¬ 
sible. 

fime-tharing  axacutiva  —  A  typical  execu¬ 
tive  processes  all  users’  requests  (execu¬ 
tive  commands)  and  allows  users  to  call 
for,  operate,  and  modify  object  pro¬ 
grams  using  all  available  system  ser¬ 
vices.  It  provides  complete  bookkeep¬ 
ing  facilities  for  file  storage  in,  and 
retrieval  from,  secondary  memory.  It  in¬ 
cludes  facilities  for  collecting  account¬ 
ing  data. 

tima  sharing,  fail  toff  —  A  concept  that  im¬ 
plies  a  system  which  can  reorganize  it¬ 
self  to  isolate  and  cut  off  the  offending 
eauipment  while  continuing  to  operate. 
Tne  capacity  and  efficiency  of  tne  sys¬ 
tem  decreases,  but  service  to  users  con¬ 
tinues  in  the  best  manner  with  the  re¬ 
maining  equipment. 

lima  sharing,  fault  pracassing  —  The  exec¬ 
utive  program  of  a  time-shared  system 
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must  be  in  control  or  able  to  regain  con¬ 
trol  at  all  times.  User  actions  or  execut¬ 
ing  user  programs  may  generate  unpre¬ 
dictable  interrupt  ancl  mult  conditions. 
The  executive  must  process  all  such 
conditions  if  it  is  to  maintain  control  of 
the  system.  Clock  interrupts  must  be  set 
up  before  control  is  given  temporarily 
to  a  user  program.  Interrupts  on  com¬ 
pletion  of  input/output  transmission 
affect  the  ready  status  of  deferred 
tasks.  Interrupts  from  user  consoles 
indicate  user  actions  and  requests  for 
attention. 

time  sharing,  graceful  degradation  — 

See  time  sharing,  fail  soft. 

time>sharing  interchange  —  Time-sharing 
interchange  allows  the  interactive  user 
to  issue  commands  which  cause  batch 
programs  to  be  executed  under  various 
programs.  It  transfers  data  and  other 
required  input,  either  entered  at  the  in¬ 
teractive  terminal  or  stored  in  files, 
from  offices  to  a  batch-processing  sys¬ 
tem  operating  within  the  time-sharing 
network. 

time  sharing,  interrupt  capability  —  A 

time-shared  computer  should  have  a  so¬ 
phisticated  interrupt  capability  with  in¬ 
terrupts  occurring  on  internal  faults,  in¬ 
put/output  transmission  errors  or  com¬ 
pletion,  invalid  instructions  or  oper¬ 
and  addresses,  and  the  like.  Handling  of 
communications  with  remote  terminals 
can  be  accomplished  on  a  polling  basis. 
However,  interrupts  from  a  terminal 
when  a  message  nas  been  transmitted 
eliminate  the  necessity  for  the  computer 
to  continuously  cycle  through  all  com¬ 
munication  lines  seeking  messages. 

tifne  sharing,  interrupt  processing  — 

Interrupt  processing  varies  in  detail 
from  computer  to  computer.  The  fol¬ 
lowing  functions  are  usually  performed. 
(1)  Normal  program  sequencing  is 
stopped,  usually  at  some  convenient 
ana  appropriate  point  in  the  instruction 
cycle.  (2)  The  interrupt  conditions  are 
recorded  in  dedicated  memory  cells  (lo¬ 
cation  may  depend  on  interrupt  class). 
Recorded  conditions  include:  program 
counter  setting  at  time  of  interrupt, 
class  of  interrupt,  type  within  class, 
channel  or  device  numoer,  and  the  like. 
(3)  The  next  instruction  to  be  executed 
is  taken  from  a  dedicated  memory  cell 
(the  location  may  depend  on  interrupt 
class). 

time  sharing,  interrupt  schemes  —  One  of 
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the  features  of  computers  of  the  third  or 
late  second  generations  is  a  sophis¬ 
ticated  interrupt  scheme.  An  interrup¬ 
tion  is  the  cessation  of  normal  sequenc¬ 
ing  and  branching  under  program 
control  when  an  internal  fault  (such  as 
arithmetic  overflow)  or  an  event  exter¬ 
nal  to  the  running  program  occurs.  In¬ 
terrupts  may  be  categorized  in  five 
classes:  (1)  input/output  or  channel,  (2) 
external,  (3)  machine  malfunction,  (4) 
program  fault,  (5)  supervisory  call  (on 
master/slave  mode  computers). 

time  sharing,  invalid  pages  —  See  time 
sharing,  page  type. 

time  sharing,  languages  —  There  are  two 
types  of  languages  which  seem  to  be 
suitable  for  standardization — conversa¬ 
tional  calculation  and  text  editing.  Most 
of  the  conversational  languages  availa¬ 
ble  on  present  time-shared  systems 
have  been  modeled  after  FORTRAN  or 
BASIC.  However,  added  gimmicks, 
committed  capabilities,  and  differing 
formats  make  each  version  incompati¬ 
ble  with  any  other. 

time-sharing  monitor  system  —  The  moni¬ 
tor  system  is  a  collection  of  programs 
remaining  permanently  in  memory  to 
provide  overall  coordination  and  con¬ 
trol  of  the  total  operating  system.  It  per¬ 
forms  several  functions.  First,  it  permits 
several  users’  programs  to  be  loaded 
into  core  memory  simultaneously.  The 
monitor  makes  use  of  the  time-sharing 
hardware  to  prevent  one  user’s  program 
from  interferring  with  other  users’  pro¬ 
grams.  Each  program  is  run  for  a  certain 
length  of  time;  then  the  monitor 
switches  control  to  another  program  in 
a  rotating  sequence.  Switching  is  fre¬ 
quent  enough  so  that  all  programs  ap¬ 
pear  to  run  simultaneously.  Another 
function  of  the  time-sharing  monitor  is 
to  process  input/output  commands. 
The  input/output  service  routines  pre- 
process  data  so  that  all  devices  appear 
identical  to  the  user’s  program,  thus 
simplifying  coding.  The  monitor  makes 
use  of  the  program  interrupt  system  to 
overlap  input/output  operations  with 
computation.  If  a  user’s  program  must 
wail  for  completion  of  an  input  or  out¬ 
put  operation,  the  monitor  automati¬ 
cally  switches  to  another  user’s  pro¬ 
gram.  A  program  may  be  terminated 
temporarily  by  user  intervention,  or  it 
may  suspend  its  own  operation.  Tempo¬ 
rary  termination  does  not  remove  the 
program  from  memory.  A  program  may 
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be  dumped  on  backing  storage  and  dis¬ 
continued  under  user  control. 

time  sharing,  multiple  i/o  channels  — 

A  time-sharing  computer  must  be  able 
to  service  numerous  communication 
lines  connecting  it  to  the  user  terminals. 
This  requires  multiple  input/output 
channels  operating  asynchronously  with 
the  data  processing.  An  alternate  solu¬ 
tion  is  to  have  a  separate  computer  or 
processor  serving  as  an  input/output 
coordinator  or  concentrator.  This 
processor  services  the  individual  termi¬ 
nals  and  accumulates  character  by  char¬ 
acter  until  an  entire  message  is  transmit¬ 
ted.  Then  the  main  processor  is 
interrupted  and  the  entire  message 
transmitted.  The  input/output  coor¬ 
dinating  computer  is  especially  de¬ 
signed  for  servicing  communications 
networks  and  has  multiple  channels  at¬ 
tached  to  it. 

time  sharing,  MUMPS-1 1  —  MUMPS- 1 1  is 
an  interactive  multiuser  data-base  man¬ 
agement  operating  system.  The  high- 
level  MUMPS  language  supports  string 
manipulation  and  a  hierarchical  file 
structure.  The  system  is  optimized  for 
data-base  management  functions,  in¬ 
cluding  the  ranoom  retrieval  of  string- 
oriented  data  from  large  data  files.  Time 
sharing  is  accomplished  by  a  memory 
partition  system. 

time-sharing  operating  system  —  See  oper¬ 
ating  system,  lime-sharing. 

time  sharing,  page  type  —  Memory  pro¬ 
tection  is  accomplished  by  adding  a  spe¬ 
cific  element  to  the  page  type.  The  value 
of  the  page  type  can  be  used  to  signal 
“read-only,”  “read/write,”  or  “inval¬ 
id.”  The  system  executive  can  set  the 
value  for  each  physical  page  of  main 
memory  and  allow  or  deny  access  to  it 
by  a  user  program.  Reference  to  “in¬ 
valid”  pages  or  attempts  to  write  a 
“read-only”  page  cause  fault  inter¬ 
rupts. 

timo  sharing,  periodic  dumping  —  Provi¬ 
sions  should  be  included  in  a  time- 
shared  system  for  periodic  dumping  of 
system  and  user  files  onto  a  back-up  me¬ 
dium,  such  as  a  magnetic  tape.  This 
function,  which  can  be  carried  out  dur¬ 
ing  off-peak  hours,  guards  against  cata¬ 
strophic  system  failures  which  destroy 
current  working  files. 

time  sharing,  processing  interrupt  — 

Interrupt  processing  varies  in  detail 
from  computer  to  computer.  The  fol- 
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lowing  functions  are  usually  performed: 
(1)  normal  program  sequencing  is 
stopped,  usually  at  some  convenient 
and  appropriate  point  in  the  instruction 
cycle;  (2)  the  interrupt  conditions  are 
recorded  in  dedicated  memory  cells  (lo¬ 
cation  may  depend  on  interrupt  class); 
recorded  conditions  include  program 
counter  setting  at  time  of  interrupt, 
class  of  interrupt,  type  within  class, 
channel  or  device  number,  and  the  like; 
(3)  the  next  instruction  to  be  executed  is 
taken  from  a  dedicated  memory  cell  (the 
location  may  depend  on  interrupt 
class). 

time-sharing  queues  —  Most  sophisticated 
installations  of  any  size  find  tne  need  to 
operate  a  system  of  queues.  The  appro¬ 
priate  queue  to  be  serviced  by  the 

firocessor  at  any  particular  time  is  se- 
ected  according  to  priority  and  pro¬ 
ram  type  by  the  scheduling  algorithm, 
rograms  are  initiated  or  released  for 
processing  by  being  selected  from  the 
tops  of  the  various  queues  which  are 
formed  in  accordance  with  the  design 
philosophy  of  the  particular  installation. 
In  addition  to  systems  of  queues,  the 
supervisory  program  normally  has  to 
deal  with  systems  of  priorities.  Again, 
what  determines  these  priorities  is  a 
matter  of  design  philosophy.  Various 
criteria  are  used  in  practice.  Usually  it  is 
possible  for  the  system  itself  to  cause 
priorities  to  be  modified  while  pro¬ 
grams  are  being  queued.  Such  modifica¬ 
tions  are  especially  desirable  in  real¬ 
time  systems  because  one  program 
might  be  continually  bypassed,  or  be¬ 
cause  a  deadline  is  approaching  and  the 
program  concerneci  is  not  being  ser¬ 
viced. 

time-sharing  ready  mode  —  A  user  task  in 
ready  status  can  be  executed  or 
resumed.  Usually  a  separate  queue  of 
ready  tasks  is  maintained  by  the  execu¬ 
tive.  Whenever  a  processor  is  available, 
the  executive  activates  the  task  at  the 
head  of  the  ready  c|ueue,  changing  its 
status  to  “running.’ 

time  sharing,  real  time  —  A  situation  in 
which  a  process  is  providing  data  on  a 
critical  real-time  basis  and  requires  that 
immediate  processing  and  response  be 
made  if  the  process  is  to  continue, 
time  sharing,  real-time  clock  —  A  real-time 
clock  is  capable  of  being  set  to  interrupt 
a  running  program  at  the  end  of  a  spe¬ 
cified  time.  The  minimum  clock  interval 
must  be  less  than  the  basic  quantum  of 


time-iharing  resources,  allocation 

time  during  which  a  user  program  is  to 
be  allowed  to  run.  This  clock,  under  the 
control  of  the  executive,  provides  the 
best,  and  in  some  cases  the  only,  means 
for  the  executive  to  regain  control  of  the 
computer  after  a  user  program  has  ex¬ 
hausted  its  time  allotment. 

time-sharing  resources,  allocation  — 
See  time-sharing  allocation  of  hardware 
resources. 

time-shoring  roll-in,  roll-out  —  From  time 
to  time  it  may  be  that  a  program  being 
queued  will  have  to  take  precedence 
over  a  program  being  serviced.  Down¬ 
grading  of  priorities  happens  often  in 
scheduling  systems.  To  tacilitate  this, 
some  operating  systems  provide  a  roll- 
in,  roll-out  facility  which  enables  the  su¬ 
pervisory  program  to  make  a  request  for 
processing  time  on  behalf  of  a  higher- 
priority  program  in  the  queue.  This  will 
result  in  a  lower-priority  program  being 
rolled  out  to  enaole  the  new  program  to 
be  processed.  Programs  rolled  out  in 
this  way  are  written  into  temporary  stor¬ 
age  along  with  their  current  status. 

time  sharing  running  mode  —  A  user  task  is 
in  the  running  mode  when  it  is  in  con¬ 
trol  of  a  processor  and  is  executing.  A 
task  leaves  the  running  mode  either  vol¬ 
untarily  or  involuntarily  in  accordance 
with  the  scheduling  rules  of  the  execu¬ 
tive.  Reasons  for  leaving  the  running 
mode  may  include:  (1)  request  for  in¬ 
put/output,  (2)  request  for  console  re¬ 
sponse,  (3)  suspension  on  expiration  of 
time  quantum,  (4)  termination. 

time  sharing  scheduling  rules  —  Schedul¬ 
ing  rules  specify  for  a  time-shared  sys¬ 
tem:  (1)  the  types  of  status  or  mode 
queue  to  be  maintained,  (2)  the  actions 
which  cause  a  task  (or  user)  to  change 
modes  and/or  queues,  (3)  the  time  in¬ 
tervals  which  may  elapse  before  one  of 
the  actions  is  taken,  (4)  the  manner  in 
which  a  task  is  placed  on  or  taken  from 
a  queue. 

time  sharing,  scientific  and  engineering  cal¬ 
culation  —  Most  time-shared  systems 
provide  conversational  calculation 
facilities  allowing  research  scientists, 
engineers,  and  technicians  to  use  the 
computer  as  a  large  slide-rule, 

time-sharing  service,  packet  network  — 
A  time-sharing  or  data-base  retrieval 
service  organization  can  connect  its  host 
computer  to  the  packet  network  in  one 
of  three  ways.  For  minimal  cost,  it  can 
obtain  single  low-speed  terminal  lines 
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from  the  network  into  its  terminal  ports. 
This  provides  an  excellent  way  to  obtain 
nationwide  dial-in  terminal  service  at  a 
minimal  starting  cost.  Alternatively,  it 
can  access  the  network  using  the  host- 
interface  protocol  over  a  leased  medi¬ 
um-speed  synchronous  line  between  the 
network  and  its  front-end  processor.  In 
this  environment,  a  9.6-kilobit-per- 
second  synchronous  line  will  support 
approximately  100  low-speed  terminals 
simultaneously.  Customers  of  the  ser¬ 
vice  firm  can  aial  in  to  any  local  office  of 
the  packet  network  and  tnen  connect  to 
the  host  computer.  A  third  host-inter¬ 
facing  alternative  is  the  possible  use  of 
an  on-site  controller  at  the  host  location 
to  provide  immediate  compatibility 
without  the  requirement  of  host-inter¬ 
face  software. 

fime-sharing  sign  an  —  Access  to  any  time¬ 
sharing  system  is  restricted,  usually  by 
the  requirement  that  the  user  sign  on 
with  a  valid  account  identification  num¬ 
ber  and  password  (which  can  be  com¬ 
posed  of  up  to  ten  printing  and  non¬ 
printing  characters).  (Some  systems.) 

time  sharing  (slice)  —  A  method  of  opera¬ 
tion  in  which  a  computer  is  shared  by 
several  users  for  different  purposes,  ap¬ 
parently  at  the  same  time.  Altnough  the 
computer  actually  services  each  user  in 
sequence  for  a  short  period  or  “time 
slice,”  the  high  speed  of  the  computer 
makes  it  appear  tnat  all  users  are  being 
handled  simultaneously. 

time-sharing  software  —  Necessary  soft¬ 
ware  features  include:  a  means  of  re¬ 
serving  memory  and  peripherals  for  ex¬ 
clusive  use  by  individual  programs  for 
predetermined  periods  of  time,  a  means 
of  switching  from  one  program  to  an¬ 
other  to  optimize  computer  perform¬ 
ance,  and  facilities  to  relocate  programs 
dynamically  during  execution  as  the 
overall  pattern  of  programs  in  the  com¬ 
puter  cnanges.  The  effect  of  these  rou¬ 
tines  is  to  provide  multiprogramming 
facilities  which  enable  many  users  to  ini¬ 
tiate  programs  and  to  scnedule  them 
through  the  system  according  to  their 
relative  predetermined  priorities.  The 
simplest  system  is  based  on  a  circular 
queue  for  “round-robin”  scheduling. 
Each  program  accepted  into  the  system 
is  assigned  a  fixed  time  slice,  and 
processor  operation  is  switched  from 
one  program  to  another  in  round-robin 
fashion  until  each  program  is  comp¬ 
leted.  In  this  arrangement,  only  one  ac- 
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live  user  program  is  in  main  memory  at 
one  time.  Other  active  programs  are 
held  on  disk. 

time-sharing  software  functions  —  Soft¬ 
ware  functions  required  in  a  time- 
shared  system  include:  (1)  allocation  of 
hardware  resources,  (2)  scheduling  of 
user  tasks,  (3)  interrupt  and  fault  pro¬ 
cessing,  (4)  terminal  input/output  coor¬ 
dination,  (5)  centralized  input/output 
supervision,  (6)  accounting,  (7)  inter¬ 
pretation  and  execution  of  system  com¬ 
mands,  (8)  management  of  subcompo¬ 
nents  of  system,  (9)  management  of 
user  files,  (10)  miscellaneous  utility 
functions.  These  functions  are  referred 
to  as  executive,  supervisory,  or  monitor 
functions.  In  some  time-shared  systems, 
certain  of  these  functions  may  be  omit¬ 
ted  or  may  be  present  only  in  a  very 
limited  way. 

fimo-sharing  softwara  raqulromants  — 

Software  in  a  time-shared  system  may 
be  divided  into  three  categories:  ( 1 )  The 
system  proper.  This  is  a  collection  of 
programs  which  controls  the  time- 
shared  system,  provides  general  ser¬ 
vices  to  the  user,  and  fulhlls  user  re¬ 
quests.  The  programs  include  the 
executive  package,  which  is  not  directly 
callable  by  a  user,  and  a  utility  package 
which  is  directly  usable.  (2)  The  system 
subcomponents.  These  are  application 
packages  not  necessarily  vital  to  the  sys¬ 
tem  operations.  These  programs  pro¬ 
vide  specific  services  to  tne  user.  An  ex¬ 
ample  of  a  system  subcomponent  is  a 
FOkTRAN  compiler.  (3)  The  user  pro¬ 
grams.  These  are  programs  prepared  by 
tne  user  for  his  private  purposes  or  in 
some  cases  for  availability  to  some  or  all 
other  users. 

timo-sharing  storaga  compacting  —  Cer¬ 
tain  hardware  features  make  feasible  the 
dynamic  relocation  of  programs  resid¬ 
ing  in  central  storage — a  necessity  in 
order  to  provide  an  effective  multipro¬ 
gramming  environment.  At  program 
termination,  the  assigned  storage  is  re¬ 
turned  to  the  pool  of  available  central 
storage.  Storage  compacting  is  initiated 
if,  and  only  if,  a  requirement  exists  for 
contiguous  storage  and  compacting  can 
meet  this  requirement.  Compacting  is 
never  performed  unnecessarily,  as  the 
storage-contents  control  routine  con¬ 
tinuously  attempts  to  fit  programs  into 
gaps  in  the  in-use  store. 

fimo-tharing  storaga  managamant  — 
Two  of  the  problems  in  the  time-shared 
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management  of  storage — the  protection 
of  user  files  and  the  reduction  of  con¬ 
straints  on  the  size  of  user  programs 
due  to  limited  core  space — are  common 
to  all  time-shared  systems  and  have  re¬ 
ceived  considerable  attention  in  soft¬ 
ware  development. 

time-sharing  supervisory  program  — 

A  system  of  priorities  is  usually  imple¬ 
mented.  The  supervisory  program  per¬ 
mits  the  execution  of  the  program  with 
the  highest  priority  until  such  time  as  it 
is  suspended  for  some  reason.  Priorities 
are  usually  determined  by  a  scheduling 
algorithm  which  is  used  by  the  supervi¬ 
sory  program  to  keep  a  record  of  the 
status  oi  each  user  program.  If,  by 
bringing  a  program  into  its  area  in  main 
memory,  there  is  a  storage  conflict,  the 
program  with  the  lower  priority  status 
must  be  restored  to  its  place  in  auxiliary 
memory.  This  process  is  variously  called 
swapping;  switching;  push-pull;  or  roll¬ 
out,  roll-in. 

tima-sharing  tystom  cemmanils  —  The  de¬ 
sign  of  most  time-shared  systems  cen¬ 
ters  around  an  executive  monitor.  This 
executive  accepts,  interprets,  and 
schedules  task  requests  from  the  user.  A 
collection  of  commands  are  usually  pro¬ 
vided  by  which  the  user  instructs  the 
system  as  to  what  task  he  desires  to  have 
performed.  The  specific  commands 
available  and  the  form  in  which  they  are 
phrased  vary  widely  from  system  to  sys¬ 
tem,  but  usually  include  tne  following 
categories:  (1)  commands  governing 
entry  into  and  exit  from  the  system,  (2) 
commands  requesting  the  establish¬ 
ment  of  certain  system  modes,  (3)  com¬ 
mands  controlling  allocation  of  mem¬ 
ory,  (4)  commands  modifying 
scheduling  rules  or  establishing  priori¬ 
ties,  etc. 

timo-tharing  tyftani  raliability  —  Al¬ 
though  reliability  of  the  hardware  and 
software  of  a  computer  installation  is  al¬ 
ways  an  important  issue,  in  a  time- 
shared  system  it  is  critical.  Malfunction 
of  a  computer  component  in  a  batch¬ 
mode  system  disrupts  only  a  few  users. 
In  a  time-shared  system,  many  users 
may  be  disturbed.  Provisions  must  be 
included  in  a  time-shared  system  to 
minimize  the  inconvenience  and  possi¬ 
ble  loss  of  information  caused  by  system 
failure. 

timo-sharing  tytfain  toftwara  —  See  time¬ 
sharing  software  requirements. 
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time-sharing  system  subcomponents  — 

Time-shared  system  subcomponents 
are  different  from  user  files  only  in  their 
availability.  System  subcomponents 
may  be  used  by  all  users,  but  may  not  be 
modified  by  anybody  except  those  spe¬ 
cifically  designated  as  system  users.  The 
executive  merely  maintains  records  on 
the  location  and  attributes  of  the  files  of 
data  and  programs,  stores  and  retrieves 
them  as  requested,  and  if  the  file  is  ex¬ 
ecutable  binary  code,  it  loads,  relocates 
as  required,  and  executes  the  file  as  re¬ 
quested. 

timo-f haring  torminal  inpuf/output  coordi¬ 
nation  —  If  input  from  a  user  console  is 
one  character  at  a  time,  the  console  co¬ 
ordination  program  must  accumulate 
these  in  a  message  buffer  until  a 
“break”  or  “end-of-message”  character 
is  received.  Then  the  executive  is  inter¬ 
rupted  so  that  it  may  process  the  mes¬ 
sage. 

timo-sharing  toxt  odifing  and  modification 

—  Many  time-shared  systems  provide  a 
text  handling  component.  This  facility  is 
used  by  authors  composing  reports,  by 
roduction  groups  preparing  manuals, 
y  secretaries  handling  correspon¬ 
dence,  and  in  one  large  system  in  the 
preparation  of  land  title  reports. 

timo  shoring,  timo-guontum  mothod  — 
Scheduling  rules  are  highly  dependent 
upon  the  objectives,  constraints,  and 
usage  of  the  system.  Usually,  a  time 
quantum  or  interval  is  allottea  to  a  run¬ 
ning  task.  If  the  task  does  not  terminate 
or  otherwise  relinquish  control  prior  to 
the  expiration  of  this  time  quantum,  the 
executive  regains  control,  suspends  the 
task,  and  places  it  on  the  ready  queue, 
usually  at  the  bottom.  If  the  only  func¬ 
tions  which  can  be  requested  by  a  user 
are  system  functions  (that  is,  no  user 
prepared  programs  are  permitted),  the 
time  quantum  method  may  not  be  nec¬ 
essary,  since  the  system  functions  can  be 
constructed  to  relinquish  control  at  or 
before  specified  time  intervals. 

timo-sharing  timo  tlicos  —  Time  quanta  of 
a  few  hundred  milliseconds  are  usually 
chosen.  It  has  been  shown  that  the 
smaller  the  time  quantum  the  better  the 
average  response  time,  if  all  user  tasks 
are  highly  interactive.  However,  very 
small  time  slices  badly  penalize  pro¬ 
grams  reauiring  a  large  amount  of  com¬ 
putation  between  console  interactions. 
To  work  out  of  this  dilemma,  some  sys¬ 
tems  have  two  ready  queues,  one  with  a 
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small  time  interval  for  highly  interactive 
programs,  another  with  a  large  time  in¬ 
terval  for  long  computation  problems. 
This  compromise  technique  reduces  the 
amount  of  swapping  and  overhead  on 
the  longer  running  programs  caused  by 
frequent  interruptions,  but  provides 
rapid  response  for  highly  interactive 
programs. 

tima-sharing  us«r  fila  —  Time-shared  sys¬ 
tem  subcomponents  are  different  from 
user  files  only  in  their  availability.  Sys¬ 
tem  subcomponents  may  be  usea  by  all 
users  but  may  not  be  modified  by  any 
except  those  specifically  designated  as 
system  users.  The  executive  merely 
maintains  records  on  the  location  and 
attributes  of  the  files  of  data  and  pro¬ 
grams,  stores  and  retrieves  these  as  re¬ 
quested,  and  if  the  file  is  executable  bi¬ 
nary  code,  it  loads,  relocates  as 
required,  and  executes  the  file  as  re¬ 
quested. 

tima-sharing  utar  modai  —  At  any  given 
time,  a  user  is  in  one  of  the  following 
execution  modes:  (1)  inactive;  (2)  com¬ 
mand;  (3)  ready;  (4)  running;  (5)  waiting 
(a)  for  i/o  completion,  (b)  for  console 
action,  (c)  for  task  completion,  (d)  to  be 
loaded. 

tima-iharing  utar-orianfed  languages  — 

The  design  of  languages  to  be  used  at 
remote  terminals  is  more  critical  than  in 
batch-mode  systems.  One  of  the  aims  of 
time  sharing  is  to  increase  the  accessi¬ 
bility  of  computers  to  nonprogramming 
problem  solvers.  One  would  therefore 
expect  to  have  a  higher  percentage  of 
lay  users  in  a  time-sharea  system.  Lan¬ 
guage  forms,  syntax,  and  special  words 
should  be  tailored  to  these  users  lacking 
in  computer  expertise. 

tima-tharing  waiting  mode  —  Tasks  in  the 
“waiting”  mode  are  voluntarily  sus¬ 
pended  until  some  operation  is  com¬ 
plete.  Upon  completion  of  the  awaited 
operation,  the  waiting  task  is  returned 
to  the  ready  mode  (or  in  some  systems 
to  the  running  mode). 

fima  tiica  —  A  designated  interval  of  time 
during  which  a  job  can  use  a  resource 
without  being  preempted. 

lima  slice,  multiplexing  —  Minicomputers 
can  support  complex  kinds  of  multi¬ 
plexing  and  concentration.  The  sim¬ 
plest  kind  is  fixed-time-division  multi¬ 
plexing  where  every  user  is  assigned  a 
time  slice,  and  all  users  are  examined  in 
turn.  If  a  user  has  no  traffic  to  send, 
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the  time  slice  remains  empty  and  is 
wasted. 

time  slice,  statistical  multiplexing  — 

Statistical  multiplexing  is  a  scheme  in 
which  each  user  is  examined  in  turn 
until  one  is  found  with  traffic  to  send. 
No  time  slices  are  left  empty  if  any  user 
has  any  traffic;  however,  some  identifi¬ 
cation  must  be  sent  with  the  data  in  each 
time  slice  to  identify  the  user, 
time  slicing  —  Same  as  time  sharing, 
time,  standby  —  1 .  The  elapsed  time  be¬ 
tween  inquiries  when  the  equipment  is 
operating  on  an  inquiry  application.  2. 
Tne  time  during  which  two  or  more 
computers  are  tied  together  and  are 
available  to  answer  inquiries  or  to  pro¬ 
cess  intermittent  actions  on  stored  oata. 
time,  standby  maintenance  —  See  time, 
maintenance  standby, 
time,  standby  unattached  —  Time  in  which 
the  machine  is  in  an  unknown  condition 
and  is  not  processing  a  problem.  In¬ 
cludes  time  in  which  the  machine  is 
known  to  be  defective  and  work  is  not 
being  done  to  restore  it  to  operating 
conoition.  Includes  breakdowns  that 
render  the  machine  unavailable  due  to 
outside  conditions  (power  outages,  etc), 
time,  start  —  The  time  between  the  inter¬ 
pretation  of  instructions  to  read  or  write 
on  tape  and  the  transfer  of  information 
from  the  tape  into  storage  or  from  stor¬ 
age  into  the  tape. 

tlm«,  stop  —  The  time  that  elapses  be¬ 
tween  the  completion  of  a  reading  or 
writing  of  a  tape  record  and  the  time 
when  the  tape  stops  moving. 
tim«,  subtract  —  A  determination  of  the 
elapsed  time  required  for  one  subtrac¬ 
tion  operation,  but  excluding  the  time 
required  to  obtain  and  return  the  quan¬ 
tities  from  storage. 

time,  supplementary  maintenance  — 

Time  designed  to  modify  or  change 
equipment  in  some  sort  of  major  way  to 
improve  reliability,  but  usually  without 
additions  of  equipment.  This  time  is 
usually  considered  part  of  scheduled 
engineering  time  and/or  scheduled 
maintenance  time. 

time,  swap  —  The  time  required  to  trans¬ 
fer  a  program  from  external  memory  to 
high-speed  internal  memory  and  vice 
versa. 

time,  switching  —  1 .  The  time  interval  be¬ 
tween  the  reference  lime,  or  time  at 
which  the  leading  edge  of  a  switching  or 
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driving  pulse  occurs,  and  the  last  instant 
at  which  the  instantaneous  voltage  re¬ 
sponse  of  a  magnetic  cell  reaches  a 
stated  fraction  of  its  peak  value.  2.  The 
time  interval  between  the  reference 
time  and  the  first  instant  at  which  the 
instantaneous  integrated  voltage  re¬ 
sponse  reaches  a  stated  fraction  of  its 
peak  value. 

time,  system-improvement  —  All  the  ma¬ 
chine  down  time  needed  for  the  installa¬ 
tion  and  testing  of  new  components, 
large  or  small,  and  machine  down  time 
necessary  for  modification  of  existing 
components.  Includes  all  programmed 
tests  following  the  above  actions  to 
prove  the  machine  is  operating  prop¬ 
erly. 

time,  takedown  —  The  time  required  to 
take  down  a  piece  of  equipment. 

time,  testing  —  See  testing  time. 

time-to-digital  conversion  —  The  process 
of  converting  an  interval  into  a  digital 
number. 

time,  training  —  The  machine  time  ex¬ 
pended  in  training  employees  in  the  use 
of  the  equipment,  including  such  activi¬ 
ties  as  mounting,  console  operation, 
converter  operation,  printing  operation 
and  related  activities,  and  time  spent  in 
conducting  required  demonstrations. 

time,  transfer  —  That  specific  time  interval 
between  the  instant  the  transfer  of  data 
to  or  from  a  storage  commences  and  the 
instant  it  is  completed. 

time,  true  —  Same  as  time,  real. 

time,  turnaround  —  The  time  required  to 
reverse  the  direction  of  a  transmission 
in  a  communication  channel. 

time,  unattended  —  Time  during  which 
the  equipment  is  in  an  unknown  condi¬ 
tion  ancl  during  which  it  is  not  in  use. 
This  also  includes  most  often  time  dur¬ 
ing  breakdown. 

time,  unused  —  That  time  which  is  availa¬ 
ble  for  machine  operations,  but  which  is 
left  unused  and  most  often  unattended 
by  any  computer  system  personnel. 

time,  up  —  The  time  during  which  equip¬ 
ment  is  either  producing  work  or  is 
available  for  productive  work.  (Con¬ 
trasted  with  down  time.) 

time  utilization  —  The  arrangement  of  a 
program  which  allows  processing  to 
continue  while  records  necessary  for 
processing  are  being  located  in  file  and 
read  into  core  and  working  storage. 
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time,  waiting  —  Same  as  latency,  the  time 
interval  between  the  instant  the  control 
unit  signals  the  details,  addresses,  etc., 
of  a  transfer  of  data  to  or  from  the  stor¬ 
age  unit  and  the  instant  the  transfer 
commences. 

time,  word  —  1 .  The  amount  of  time  re¬ 
quired  to  move  one  word  past  a  given 
point.  The  term  is  used  especially  in  ref¬ 
erence  to  words  stored  serially.  2.  The 
time  required  to  transport  one  word 
from  one  storage  device  to  another. 
(Related  to  access  time.) 

time,  write  —  The  amount  of  time  it  takes 
to  record  information.  (Related  to  ac¬ 
cess  time.) 

timing  and  control  circuits  —  Circuits  that 
receive  bus  and  internal  control  signals 
and  generate  appropriate  read/write 
timing  and  control  signals. 

timing  circuits  —  For  manv  purposes,  it  is 
desirable  to  produce  a  signal  of  a  certain 
duration,  starting  with  a  triggering  im¬ 
pulse.  Signals  of  this  type  are  frequently 
needed  in  connection  with  input/output 
devices,  where  signals  occur  much  more 
slowly  than  they  do  inside  the  com¬ 
puter.  In  the  case  of  static  circuitry, 
there  are  various  forms  of  monostable 
circuits  that  can  produce  pulses  of  any 
desired  duration.  In  dynamic  circuits, 
delay  lines  can  be  used  to  produce  time 
delays  and  pulse  trains  of  a  desired 
length. 

timing,  clock  —  A  pulse  positioned  next  to 
recorded  characters  on  tapes,  drums, 
discs,  etc.,  to  control  the  timing  of  read 
circuits,  count  characters,  or  develop 
and  perform  related  functions  which  a 
clock  pulse  would  perform. 

timing  control  —  On  many  systems,  all 
necessary  timing  signals  are  provided 
by  an  on-chip  oscillator  and  a  timing 
generator.  The  frequency  of  the  oscilla¬ 
tor,  in  turn,  is  selected  by  connecting  an 
external  capacitor  or  crystal  between 
specific  pins.  When  a  crystal  is  used,  the 
resulting  frequency  of  the  oscillator  is 
equal  to  the  resonant  frequency  of  the 
crystal.  When  a  capacitor  is  used,  the 
frequency  of  the  oscillator  varies  ac¬ 
cording  to  the  capacitance  values. 

timing  error  —  An  error  introduced  be¬ 
cause  the  program  was  not  able  to  keep 
pace  with  the  tape-transfer  rate,  or  a 
new  motion  or  select  command  was  is¬ 
sued  before  the  previous  command  was 
completely  executed. 
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timing  matrix,  program  —  See  matrix,  pro¬ 
gram  timing. 

timing  meter  —  A  device  that  measures  the 
time  duration  of  an  activity  by  sampling 
the  state  of  a  memory  element  or  ele¬ 
ments  associated  with  that  activity.  One 
type  of  timing  meter  is  a  binary  counter 
ctriven  by  a  clock  derived  either  from  the 
basic  CPU  clock  or  from  a  special  gener¬ 
ator. 

timing,  microcomputer  —  There  are  two 
ways  in  which  designers  can  schedule 
the  execution  of  each  instruction  step: 
with  asynchronous  logic  or  with  syn¬ 
chronous  logic.  With  asynchronous 
logic,  every  instruction  contains  its  own 
logic  sequences,  with  each  step  trigger¬ 
ing  the  next  appropriate  step.  Only  the 
instruction  fetch  sequence  would  be 
common  to  all  instructions.  Asynchro¬ 
nous  logic  has  two  severe  limitations:  (a) 
it  makes  the  CPU  logic  far  more  com¬ 
plex,  and  (b)  it  presents  formidable  tim¬ 
ing  problems  when  interfacing  the  CPU 
to  external  logic  modules,  each  of  which 
may  impose  its  own  incompatible  timing 
demands.  Synchronous  logic  is  far 
cheaper  and  simpler  to  design  for.  It  is 
based  on  a  clock  signal  (or  signals) 
which  triggers  an  operation  on  one 
edge  of  each  clock  pulse.  Clock  pulses 
are  of  fixed  length  and  period. 

timing  pulse  —  See  pulse,  clock. 

timing  signals  —  Electrical  pulses  sent 
throughout  the  machine  at  regular  in¬ 
tervals  to  ensure  absolute  syndironiza- 
tion. 

timing  track  —  See  track,  timing. 

tiny  BASIC  —  A  subset  of  Dartmouth 
BASIC.  Statements  include:  let,  if  .  .  . 
then,  input,  print,  go  to,  go  sub,  return, 
end  rem,  clear,  list,  and  run.  Functions 
include  RND  (random-number  genera¬ 
tor)  and  USR  (user  subroutine).  These 
functions  allow  branching,  with  argu¬ 
ments  to  assembly-language  subrou¬ 
tines. 

TLU  —  Abbreviation  for  Table  Look  Up. 
To  obtain  a  function  value  correspond¬ 
ing  to  an  argument,  stated  or  implied, 
from  a  table  of  function  values  stored  in 
the  computer. 

TNS  —  Abbreviation  for  Transaction  Net¬ 
work  Service.  A  Bell  System  metropoli¬ 
tan-area  inquiry-response  data- 
exchange  service  intended  to  provide  a 
basic  communications  service  for  short 
data  messages,  such  as  inquiry-response 
financial  transactions. 
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toggle  —  1 .  Pertaining  to  any  device  hav¬ 
ing  two  stable  states.  2.  A  circuit  or  de¬ 
vice  containing  active  elements,  capable 
of  assuming  either  one  of  two  stable 
states  at  a  given  time. 

toggle  twitch  —  1 .  A  manually  operated 
electric  switch  with  a  small  projecting 
arm.  2.  An  electronically  operated  cir¬ 
cuit  that  holds  either  of  two  states  until 
changed. 

token  —  A  distinguishable  unit  in  a  se¬ 
quence  of  characters. 

tolerance  —  A  permissible  deviation  from 
a  specified  value. 

tomographic  computerized  (CT)  body  tcan- 
ning  —  A  system  in  which  a  scanner  ro¬ 
tates  a  low-intensity  X-ray  beam  around 
the  body  1 80®  in  a  transaxial  plane.  De¬ 
tectors,  placed  opposite  the  beam,  mon¬ 
itor  and  digitally  signal  the  varying  de¬ 
grees  to  which  body  tissues  absorb 
radiation.  A  computer  transforms  this 
digital  information  into  a  cross-sec¬ 
tional,  almost  3-D,  image  of  the  body. 
This  process  differs  from  conventional 
X-ray  units  which  use  stationary  X-ray 
sources  to  produce  flat  pictures  of  the 
body. 

tool  data  managomont  —  Tool  data  man¬ 
agement  includes  tool-length  offset 
storage,  cutter  diameter-compensation 
value  storage,  groups  of  program- 
selectable  tool-length  trims,  tool-data 
tape  input,  tool-usage  monitor,  remote 
tool-management  terminal,  and  elec¬ 
tronic  tool-gauge  interface  capabilities. 

topological  optimization  —  A  designer’s 
task  with  regard  to  deciding  how  to  in¬ 
terconnect  network  locations  as 
economically  as  possible  while  meeting 
all  performance  goals  and  constraints.  It 
is  the  most  difficult  task  for  the  system 

Elanner,  especially  if  the  network  is 
irge  and  encompasses  many  concen¬ 
trators,  multiplexers,  and  so  on. 
topology  —  The  physical  or  logical  place¬ 
ment  of  nodes  in  a  computer  network, 
topology  oltornativoi  —  Alternative  net¬ 
work  topologies  include:  (1)  highly  cen¬ 
tralized  or  star;  (2)  fully  distributed,  ei¬ 
ther  partially  or  fully  connected;  (3) 
ring,  which  is  a  variant  of  a  distributed 
configuration;  and  (4)  various  combina¬ 
tions  of  these. 

topology,  controlizod  —  Centralized  com¬ 
munications  topology  is  the  kind  of  net¬ 
work  in  which  each  terminal  has  direct 
access  to  the  single  host  computer,  usu¬ 
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ally  on  multipoint,  multiplexed,  or  dial¬ 
up  lines,  ana  possibly  through  a  front- 
end  processor. 

topology,  hierarchical  —  Hierarchical 
communications  topology  means  a  net¬ 
work  in  which  terminals  connect  to  mul¬ 
tiplexers,  multiplexers  to  concentrators, 
and  concentrators  to  front-end  proces¬ 
sors  which,  in  turn,  connect  to  one  or 
more  host  computers.  In  nonhierarch- 
ical  communications  topology,  each  of 
the  nodes  of  the  network  is  of  roughly 
the  same  capability.  For  example,  pack¬ 
et-switching  networks,  whether  private 
or  common  carrier,  may  be  used  to  pro¬ 
vide  a  nonhierarchical  structure, 
topology,  notwork  —  Network  topologies 
can  be  centralized  or  distributed.  Cen¬ 
tralized  networks  are  those  in  which  all 
nodes  connect  to  a  single  node.  The  al¬ 
ternative  topology  is  distributed  where, 
in  the  limit,  each  node  is  connected  to 
every  other  node,  although  the  ter¬ 
minology  is  commonly  applied  to 
topologies  approaching  this  full  con¬ 
nectivity. 

torn-tapa  twitching  center  —  1 .  A  location 
where  operators  tear  off  incoming 
printed  and  punched  paper  tape  and 
transfer  it  manually  to  the  proper  out¬ 
going  circuit.  2.  A  center  at  which  mes¬ 
sages  are  produced  in  a  physical  form 
and  then  retransmitted  to  the  proper 
destination. 

total,  batch  —  The  sum  of  certain  quanti¬ 
ties,  pertaining  to  batches  of  unit  rec¬ 
ords,  used  to  verify  accuracy  of  opera¬ 
tions  on  a  particular  batch  of  records; 
e.g.,  in  a  payroll  calculation,  the  batches 
might  be  departments,  and  batch  totals 
would  be  number  of  employees  in  the 
department,  total  hours  worked  in  the 
department,  total  pay  for  the  depart¬ 
ment.  Batches,  however,  may  be  arbi¬ 
trary,  such  as  orders  received  from  9  am 
to  1 1  am  on  a  certain  day. 
total,  chock  —  See  check  total, 
total,  control  —  See  control  total, 
total,  gibborish  —  Same  as  hash  total, 
total,  hash  —  See  hash  total, 
total,  intermodiato  —  A  total  which  lies 
somewhere  between  a  major  and  a 
minor  total,  i.e.,  a  summation  devel¬ 
oped  for  some  other  purpose,  or  in 
some  hierarchy  of  sums,  or  due  to  a  ter¬ 
mination  in  a  program, 
totalizing  —  To  register  a  precise  total 
count  from  mechanical,  photoelectric. 


trace,  selective 


total,  mojer 

electromagnetic,  or  electronic  inputs  or 
detectors. 

total,  major  —  The  summation  or  tally  of 
the  group  of  intermediate  totals  and, 
therefore,  often  called  the  most  signifi¬ 
cant  total. 

totol  management  system  —  See  system, 
total  management. 

total,  minor  —  The  sum  of  the  least  signifi¬ 
cant  type. 

total,  proof  —  One  of  a  number  of  check 
totals  which  can  be  correlated  in  some 
manner  for  consistency  or  reconcilia¬ 
tion  in  a  range,  set,  or  distinct  calcula¬ 
tion. 

total  system  —  Often  called  the  integrated 
system,  it  is  a  plan  to  place  all  important 
and  significant  operational  components 
of  an  organization  under  the  complete 
or  partial  control  of  computers.  Real¬ 
time  system  configurations,  and  their 
immediacy  of  data  collection,  process¬ 
ing,  and  generation  are  convenient  to 
this  total-system  concept. 

touch-control  panel  —  Some  touch-control 

fianels  are  basic  elements  for  the  inter- 
acing  of  glass  keyboards  with  MOS  cir¬ 
cuitry.  Conductive  coatings  are  fired 
onto  a  glass  panel  and  activate  controls 
by  touch  only;  no  movement  of  a  switch 
is  involved.  The  touch-control  panel 
combines  electrocapacitive  switching, 
decoration,  and  transparent  windows 
for  digital  display  devices.  The  fired-on 
conductive  coatings  and  ceramic  deco¬ 
rations  provide  an  operating  surface 
with  the  mechanical  and  chemical  dura¬ 
bility  characteristic  of  a  glass  surface, 
touch-input  system  —  With  some  touch- 
input  systems,  users  may  select  points  of 
interest  by  touching  them.  This  is  possi¬ 
ble  by  using  an  array  of  infrareci  light 
beams  that  are  projected  directly  above 
the  display  surface.  When  interrupted 
by  a  user’s  finger,  they  signal  digital 
logic  to  generate  the  coordinates  of  the 
touch  point  as  binary  data. 

touch  intorfaco  crt  screen  —  A  crt  screen 
equipped  with  a  position  sensor  such 
that  probe  or  finger  contact  at  a  point 
on  the  screen  causes  the  coordinates  of 
the  ^point  to  be  transmitted  to  a  com¬ 
puter  or  controller. 

touch-sensitive  digitizer  —  Abbreviated 
TSD.  A  device  which,  by  means  of  trans¬ 
ducers  located  along  two  sides  of  a  glass 
plate,  accurately  determines  the  loca¬ 
tion  of  a  finger  or  other  passive  probe 


and  converts  the  positional  information 
into  digital  form  for  computer  process¬ 
ing- 

touch  switching  —  A  solid-state  switching 
system  that  includes  a  touch  panel  and 
an  integrated  circuit  (IC)  that  interfaces 
with  the  electronic  components  that 
control  functions.  Each  touch  pad  on 
the  panel  is  a  capacitive  switch.  The  pad 
forms  the  common  plate  of  two  capaci¬ 
tors;  two  conductive  stripes  on  the  oack 
surface  opposite  each  pad  form  the  cor¬ 
responding  plates  of  each  capacitor, 
trace  —  An  interpretive  diagnostic  tech¬ 
nique  that  provides  an  analysis  of  each 
executed  instruction  and  writes  it  on  an 
output  device  as  each  instruction  is  ex¬ 
ecuted. 

trace  debug  —  A  debugging  program  that 
prints  or  displays  a  specific  set  of  regis¬ 
ters  and/or  memory  locations  as  they 
are  encountered  throughout  the  execu¬ 
tion  of  a  program,  generally  without  in¬ 
terrupting  the  program  execution.  A 
trace  of  the  contents  of  key  variables 
and  registers  is  often  provided  for  later 
problem  analysis  and  debug  review, 
trace  display  —  A  software  diagnostic 
technique  used  to  follow  program  exe¬ 
cution  step  by  step  to  determine  where 
an  error  is  occurring.  A  running  trace 
usually  displays  the  contents  of  all  CPU 
registers  as  each  instruction  is  executed, 
thereby  enabling  the  user  to  determine 
where  values  are  not  changing  as  pre¬ 
dicted. 

trace  flow  —  A  debugging  device  which 
prints  out  contents  of  various  registers 
and  memory  locations  in  a  particular 
program  segment  specified  by  the  user, 
trace-mode  debugging  —  A  method  gen¬ 
erally  used  throughout  an  entire  pro¬ 
gram  to  determine  and  indicate  any 
variable  changes,  where  transfers  to 
statements  or  subroutines  occur,  and 
the  values  of  loop  counters, 
trace  progrom  —  See  program,  trace, 
trace  program,  interpretive  —  See  pro¬ 
gram,  interpretive  trace, 
trace  routine  —  An  executive  routine  that 
develops  a  sequence  record  of  the  exe¬ 
cution  of  programs  to  be  checked  or 
traced. 

trace,  selective  —  A  tracing  routine 
wherein  only  instructions  satisfying  cer¬ 
tain  specified  criteria  are  subject  to  trac¬ 
ing.  The  following  criteria  are  typical 
examples,  (a)  Instruction  type — ^arith- 
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tracks,  praracorded 


metic  jump,  (b)  Instruction  location — a 
specific  region,  (c)  Data  location^ — a  spe¬ 
cific  region.  For  case  (a),  where  tracing 
is  performed  on  a  transfer  or  a  jump 
instruction,  the  term  logical  trace  is 
sometimes  used. 

tracing  —  An  interpretive  diagnostic  tech¬ 
nique  to  record  on  an  output  device  the 
execution  of  each  instruction  and  its  re¬ 
sults.  This  technique  provides  a  record 
of  each  processed  instruction  by  the  re¬ 
cording  of  all  instructions,  operands, 
and  results  for  analysis  of  the  computer 
run. 

tracing,  flow  —  A  type  of  diagnostics  and 
debugging  in  which  the  programmer 
specifies  the  start  and  end  of  those  pro¬ 
gram  segments  where  he  wishes  to  ex¬ 
amine  the  contents  of  various  registers 
and  accumulators.  The  program  will 
run  at  machine  speed  until  it  encounters 
the  desired  segments,  and  the  printing 
commences  and  is  terminated  when  the 
end  of  the  program  segment  is  encoun¬ 
tered.  It  is  also  possible  then  to  include 
“snapshot”  traces  which  indicate  the 
contents  not  only  of  the  various  ac¬ 
cumulators  and  registers,  but  also  of 
specified  memory  locations. 

tracing,  inf«rprativ6  —  Such  routines  in¬ 
terpret  rather  than  execute  directly  each 
instruction  in  either  source  language  or 
machine  code.  The  program  is  simu¬ 
lated  in  its  execution  by  using  accumula¬ 
tors  and  pseudo  index  registers  which 
are  not  identical  to  the  accumulators 
and  registers  used  by  the  tracing  pro¬ 
gram;  thus,  control  does  not  pass  from 
the  tracing  program  to  the  program 
which  is  being  traced  when  a  brantm  in¬ 
struction  is  encountered. 

tracing,  logical  —  Tracing  which  is  per¬ 
formed  only  on  specific  jump  or  transfer 
instructions  and  for  specific  purposes. 

tracing  routino  —  A  routine  that  supplies 
automatic  tracing. 

tracing,  toloctivo  —  Specific  tracing  on 
particular  data  most  often  related  to 
some  highly  specific  instructions  such  as 
transfer  instructions  only,  or  for  spec¬ 
ified  locations,  registers,  storage  units, 
areas,  etc. 

tracing  structuro,  built-in  —  Various 
debugging,  diagnostic,  or  error-tracing 
routines  are  built-in  parts  of  programs, 
i.e.,  instructions  to  output  partial  results 
during  any  program  execution  cycle. 
Such  instructions  may  be  of  a  temporary 
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nature  and  can  be  easily  removed  using 
various  series  of  test  instructions, 
track  —  1 .  A  sequence  of  binary  cells  ar¬ 
ranged  so  that  data  may  be  read  or  writ¬ 
ten  from  one  cell  at  a  time  in  serial  fash¬ 
ion;  for  example,  a  track  on  a  magnetic 
drum  is  a  path  one  bit  wide  around  the 
circumference  of  the  drum.  2.  The  por¬ 
tion  of  a  moving-storage  medium,  such 
as  a  drum,  tape,  disk,  that  is  accessible 
to  a  given  reading  station, 
trackball  —  A  ball  mounted  in  a  box 
equipped  with  position  sensors.  A  track¬ 
ball  does  not  move  the  cursor  in  direct 
proportion  to  its  position,  but  instead  it 
transports  the  cursor  in  proportion  to 
the  speed  at  which  it  is  rolled  and  in  the 
direction  of  its  rotation.  This  method  of 
operation  enables  a  cursor  to  be  pre¬ 
cisely  positioned  because  the  speed  of 
rotation  can  easily  approach  zero.  How¬ 
ever,  by  rotating  the  ball  rapidly,  the 
cursor  can  be  moved  fast,  so  as  not  to 
cause  undue  delay. 

track  density  —  The  number  of  adjacent 
tracks  per  a  given  unit  of  distance  mea¬ 
sured  in  a  direction  perpendicular  to 
the  direction  of  individual  tracks.  The 
inverse  of  track  pitch, 
track,  feed  —  The  track  of  a  paper  tape 
which  contains  the  small  feed  holes  tor 
the  sprockets. 

tracking  cross  —  A  crosslike  array  of  bright 
dots  on  the  display,  used  for  locating 
points  and  lines  or  for  drawing  curves, 
track,  library  —  Tracks  used  to  store  refer¬ 
ence  data,  such  as  titles,  key  words,  doc¬ 
ument  numbers,  etc.,  on  tapes,  drums, 
disks,  or  mass  storage  devices, 
track,  magnotic  —  That  part  of  a  moving 
magnetic  medium  which  is  influenced 
by  a  magnetic  head,  i.e.,  the  ring-shaped 
portion  of  the  surface  of  a  magnetic 
drum  storage  as  connected  with  one 
physical  position  of  one  magnetic  head, 
track  pitch  —  See  pitch,  track, 
track,  primary  —  On  a  direct-access  de¬ 
vice,  the  original  track  on  which  data  are 
stored. 

tracks  donsity  —  The  number  of  bits 
which  may  be  written  in  a  single  posi¬ 
tion  across  the  width  of  the  tape,  includ¬ 
ing  parity  bits. 

tracks,  prorecordod  —  A  preliminary  tape-, 
disk-,  or  drum-recorded  routine  that 
simplifies  programming.  Relieves  the 
programmer  o?  the  responsibility  of  fur¬ 
nishing  timing  or  counting  instructions 


frock,  timing 

and  permits  block  and  word  addressa¬ 
bility. 

track,  timing  —  A  specific  track  on  mag¬ 
netic  tape,  magnetic  disks,  drums,  etc., 
on  which  a  long  string  of  pulses  is  re¬ 
corded  developing  a  clock  signal  to  thus 
recognize  rows  of  data  by  counting  or 
by  the  positioning  of  the  pulses  or 
marks  in  the  track. 

traffic  control,  input/output  —  See  input- 
/output  traffic  control. 

traffic  control,  microcomputor  —  A  mi¬ 
crocomputer  at  each  intersection  allows 
a  large  central  master  traffic  control  sys¬ 
tem  to  know  the  traffic  flow  at  each  in¬ 
tersection.  The  intersection  microcom¬ 
puter  can  implement  light  changes 
operating  (1)  on  its  own  information, 
(2)  in  conjunction  with  a  group  of  inter¬ 
sections,  or  (3)  under  central  master 
control. 

traffic  information  —  With  respect  to  a  ter¬ 
minal,  information  concerning  the  type 
of  message  or  transaction,  the  number 
of  transactions  per  day  or  hour,  mes¬ 
sage-length  distributions  for  input  and 
output,  priority,  and  others. 

traffic  statistics  —  The  obtaining  of  infor¬ 
mation  from  a  study  of  communications 
traffic.  Includes  statistical  study  of  mes¬ 
sage  headings,  receipts,  acknowledg¬ 
ments,  routing,  and  so  on,  plus  a  tabula¬ 
tion  of  volumes  and  types  of  messages 
with  respect  to  time. 

trail,  audit  —  See  audit  trail. 

trailer  —  LA  record  that  follows  a  group 
of  detail  records  and  gives  information 
about  a  group  not  present  in  the  detail 
records.  2.  A  record  that  follows  a 
header. 

trailer  label  —  The  end-of-tape  file  record 
that  lists  summary  information  concern¬ 
ing  that  file. 

trailer  record  —  A  record  that  follows  a 
group  of  records  and  contains  pertinent 
data  related  to  the  group  of  records. 

trailer,  tape  —  See  tape  trailer. 

training  mode  —  See  mode,  training. 

training  time  —  See  time,  training. 

transaction  —  A  collection  or  grouping  of 
seveial  related  actions  entered  by  a  ter¬ 
minal  operator  as  in  an  airline  reserva¬ 
tion  system  where  the  sale  of  a  space  on 
one  flight  is  an  action,  and  the  sale  of  an 
itinerary  or  schedule  including  several 
alternate  flights  for  the  same  passenger 
would  be  a  transaction. 


transaction  recorder,  automatic 

transaction  data  —  Data  describing  a  spe¬ 
cific  event  in  a  data-processing  applica¬ 
tion  area,  such  as  job  number,  quantity, 
price,  etc. 

transaction-driven  systems  —  In  batch- 
oriented  systems,  data  enters  the  pro¬ 
cessing  cycle  on  a  systematic  basis  in 
highly  structured  groupings  or  batches, 
and  hies  are  usu^ly  updated  after  the 
fact.  In  interactive,  transaction-driven 
systems,  data  is  entered  randomly,  and 
files  are  updated  immediately  as  tran¬ 
sactions  occur,  usually  as  a  byproduct  of 
processing  those  items.  As  a  result  of 
direct  real-time  data  entry,  records  deal¬ 
ing  with  the  event  or  transaction  are  as 
current  as  the  latest  transaction,  wher¬ 
ever  the  entry  is  made  in  the  system  or 
network.  Often,  the  system  provides  di¬ 
rect  communication  with  tne  operator 
by  asking  questions,  offering  step-by- 
step  entry  guidance,  and  answering  op¬ 
erator  queries. 

trantaction  file  —  Transactions  ac¬ 
cumulated  as  a  batch  ready  for  process¬ 
ing  against  the  master  file. 

Transaction  Network  Service  —  See  TNS. 

transaction-oriented  systems  —  A  transac¬ 
tion-oriented  system  is  a  specialized 
type  of  on-line  system  designed  to  han- 
ale  interactive-type  applications  that  re¬ 
volve  around  entering,  retrieving,  up¬ 
dating  and/or  manipulating  intorma- 
tion  (normally  located  in  a  data  base), 
using  one  or  more  user-written  pro¬ 
grams.  A  transaction-oriented  system 
typically  runs  under  the  operating  sys¬ 
tem  as  a  single,  high-priority  job  in  a 
multiprogramming  environment  and  is 
generally  designed  for  a  set  of  specific 
functions,  such  as  airline-reservations 
handling.  A  system  of  this  nature  tends 
to  be  highly  user  oriented,  in  that  one  of 
its  primary  goals  is  to  interact  effectively 
witn  terminal  operators  in  such  a  way  as 
to  provide  an  efficient  flow  of  informa¬ 
tion  between  the  operators  and  the  sys¬ 
tem.  This  is  best  accomplished  in  a 
transaction  environment  oy  providing 
very  fast  response  time  (a  few  seconds 
or  less,  depending  upon  the  situation). 

transaction  record  —  Specific  information 
which  modifies  information  in  a  file. 

transaction  recorder,  automatic  —  Rou¬ 
tines  or  systems  are  developed  for  re¬ 
cording  several  facts  about  each  trans¬ 
action  with  minimum  manual  input. 
Worker  and  job  identification  are 
picked  up  from  plates  or  individual 
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cards,  start-slop  times  are  checked  by 
clock  notations,  completions  are  devel¬ 
oped  by  recording  cUals  at  inquiry  sta¬ 
tions  throughout  plants, 
transaction  tope  —  A  paper  or  magnetic 
tape  carrying  information  that  is  to  be 
used  to  up-date  filed  information.  This 
filed  information  is  often  on  a  master 
tape. 

transceiver  —  A  terminal  device  that  can 
both  transmit  and  receive  signals, 
transceiver,  card  —  A  device  that  trans¬ 
mits  and  receives  data  from  a  punched 
card  to  a  punched  card.  It  is  essentially 
a  conversion  device  which  at  the  send¬ 
ing  end  reads  the  card  and  transmits  the 
data  over  the  wire.  At  the  receiving  end 
it  punches  the  data  into  a  card, 
transcribe  —  To  copy,  with  or  without 
translating,  from  one  external  storage 
medium  to  another. 

transcriber  —  The  equipment  associated 
with  a  computer  for  the  purpose  of 
transferring  the  input  or  output  data 
from  a  record  of  information  in  a  given 
language  to  the  computer  medium  and 
language,  or  from  a  computer  to  a  rec¬ 
ord  of  information. 

transcription  —  Conversion  of  data  from 
one  language,  medium,  or  code  to  an¬ 
other.  Includes  the  reading,  translating, 
and  recording  (writing)  operations, 
transcription  break  —  A  flowchart  symbol 
or  device  that  shows  the  relationship  be¬ 
tween  two  files.  The  svmbol  is  cfirec- 
tional  and  suggests  the  flow  of  informa¬ 
tion  from  one  file  to  the  file  that  is 
affected  by  the  information.  The  opera¬ 
tion  symbol  should  be  on  the  history 
lines  of  the  file  that  is  affected, 
transducer  —  A  device  that  converts  en¬ 
ergy  from  one  form  to  another;  e.g.,  a 
q^uartz  crystal  imbedded  in  mercury  can 
cnange  electrical  energy  to  sound  en¬ 
ergy  as  is  done  in  sonic  delay  lines  in 
computer-storage  systems, 
transducer,  incremental  —  A  rotary  or  lin¬ 
ear  feedback  device  with  discrete  on-off 
pulses.  All  pulses  are  the  same,  and 
there  is  always  the  same  number  of  sig¬ 
nals  per  unit  length  or  per  revolution. 
Direction  is  determined  by  special  logic 
circuits. 

transducers,  analog/digital  —  Analog 
transducers  output  either  voltages  or 
currents.  Digital  transducers  fall  into 
two  basic  categories.  Some  incorporate 
a  sensing  unit  as  part  of  an  oscillator 
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transfer  instruction,  unconditional 

circuit  and  determine  the  frequency  of 
that  circuit  as  a  function  of  the  mea¬ 
sured  quantity.  Others  detect  the  posi¬ 
tion  of  a  primary  sensor  and  convert 
that  quantity  into  a  coded  digital  word. 

transducer,  syntax  —  A  subroutine  which 
recognizes  the  phase  class  in  an  artificial 
language,  normally  expressed  in  Backus 
normal  form. 

transducer  translating  device  —  A  device 
for  converting  error  of  the  controlled 
member  of  a  servomechanism  into  an 
electrical  signal  that  can  be  used  in  cor¬ 
recting  the  error. 

transfer  —  1 . 1'o  change  control  by  means 
of  an  instruction  or  signal  that  specifies 
the  location  of  the  next  instruction  and 
directs  the  computer  to  that  instruction; 
to  jump.  A  transfer  is  used  to  alter  the 
normal  sequence  control  of  the  com¬ 
puter.  2.  To  copy,  exchange,  read,  re¬ 
cord,  store,  transmit,  transport,  or  write 
data.  3.  To  terminate  one  sequence  of 
instructions  and  begin  another  se¬ 
quence. 

transfer,  average  data,  rate  —  See  data 

transfer  rate,  average. 

transfer,  block  —  The  conveyance  of  a 
group  of  consecutive  words  from  one 
place  to  another. 

transfer  check  —  A  check  on  the  accuracy 
of  a  data  transfer. 

transfer  circuit  —  A  circuit  which  connects 
communication  centers  of  two  or  more 
separate  networks  in  order  to  transfer 
the  traffic  between  the  networks. 

transfer  command  —  A  particular  order  or 
instruction  which  changes  control  from 
one  part  of  the  program  to  another  part 
by  indicating  a  remote  instruction. 

transfer,  conditional  —  See  branch,  condi¬ 
tional. 

transfer  control,  unconditional  —  Same  as 
branch,  unconditional. 

transfer  function  —  A  mathematical  ex¬ 
pression  or  expressions  that  describe(s) 
the  relationship  between  physical  con¬ 
ditions  at  two  different  points  in  time  or 
space  in  a  given  system,  and  also  de¬ 
scribes  the  role  played  by  the  interven¬ 
ing  time  or  space. 

transfer  instruction  —  Same  as  branch  in¬ 
struction. 

transfer  instruction,  conditional  —  See 

branch,  conditional. 

transfer  instruction,  unconditional  — 

branch,  unconditional. 


transfer  medium 
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transfer  medium  —  The  material  which  en¬ 
ables  the  transfer  of  ink  during  printing, 
i.e.,  sheets,  ribbons,  plastic  film, 
transfer  of  control  —  Same  as  branch, 
transfer  operation  —  An  operation  that 
moves  information  from  one  storage  lo¬ 
cation  or  one  storage  medium  to  an¬ 
other,  e.g.,  read,  record,  copy,  transmit, 
or  exchange.  Transfer  is  sometimes 
taken  to  refer  specifically  to  movement 
between  different  storage  media, 
transfer,  parallel  —  In  a  parallel  transfer, 
all  the  bits  stored  in  one  string  of  flip- 
flops  are  transferred  simultaneously  to 
another  string,  using  one  wire  (or  a  pair 
of  wires)  for  each  flip-flop, 
transfer  peak  —  See  data  transfer  rate, 
transfer,  peripheral  —  A  procedure  or 
process  for  transferring  data  between 
two  units  of  peripheral  or  auxiliary 
equipment. 

transfer,  radial  —  A  procedure  or  process 
for  transferring  clata  between  periph¬ 
eral  equipment  and  the  internal  mem¬ 
ory  of  the  machine. 

transfer  rate,  character  —  The  speed  at 
which  data  may  be  read  from  or  written 
to  the  unit,  exclusive  of  seek  or  latency 
delays. 

transfer  rate,  data  —  The  speed  at  which 
data  may  be  read  from  or  written  to  the 
device,  from  the  lowest  to  the  highest 
speed  and  density  available. 

transfer  rate,  instantaneous  —  See  data 
transfer  rate. 

transfer  rate,  maximum  —  The  maximum 
number  of  binary  digits  per  second 
which  can  be  accommodated  on  the 
channel.  For  a  duplex  channel  (input- 
/output)  the  transfer  rate  is  usually 
shown  for  one  direction  only, 
transfer  rate,  system  —  A  measure  of  how 
fast  data  can  be  read  from  or  written 
into  the  storage  medium.  Often  this  is 
qualified  further  by  specifying  a  burst 
transfer  rate  and  an  average  transfer 
rate.  The  burst  rate  is  the  actual  speed 
during  reading  or  writing.  The  average 
rate  is  measured  for  a  long  transfer  of 
several  thousand  bytes.  It  is  usually  less 
than  the  burst  rate  because  of  the  gaps 
between  blocks  of  data  or  time  spent 
searching  for  the  next  block  of  data, 
transfers,  automatic-word  —  An  instruc¬ 
tion  that  uses  the  data-break  facility  to 
allow  concurrent  information  process¬ 
ing  and  data  acquisition  during  block 
transfers. 


transfer,  serial  —  A  system  of  data  transfer 
in  which  the  characters  of  an  element  of 
information  are  transferred  in  sequence 
over  a  single  path  in  consecutive  time 
positions. 

transfer  table  —  A  table  that  contains  a  list 
of  transfer  instructions  of  all  the  pro¬ 
grams  that  are  in  core,  which  enaoles 
transfers  of  control  to  be  made  from 
one  program  to  another. 

transfer  time  —  That  specific  time  interval 
between  the  instant  the  transfer  of  data 
to  or  from  a  storage  commences  and  the 
instant  it  is  completed. 

transfer,  unconditional  —  Same  as  branch, 
unconditional. 

transfer  vector  —  See  transfer  table. 

transfer,  word  —  Transmission  of  entire 
words.  All  word  bits  are  transferred  be¬ 
tween  the  computer  and  the  external 
device  at  one  time.  This  means  that  no 
breakdown  of  words  into  characters  on 
output,  or  assembling  of  characters  into 
words  on  input,  takes  place. 

transform  —  To  change  the  structure  or 
composition  of  information  without  al¬ 
tering  its  meaning  or  value;  to  normal¬ 
ize,  edit,  or  substitute. 

transient —  1.  A  disturbance  intermediate 
to  two  steady-state  conditions.  2.  Per¬ 
taining  to  rapid  change. 

transient  error  —  Some  errors  arise  which 
are  not  caused  by  any  inherent  defect  in 
tapes,  machines,  or  programs,  but  be¬ 
cause  of  the  presence  of  some  dust, 
which  will  disappear  when  the  tape  is 
physically  moveci  again.  Such  errors  are 
termed  to  be  transient. 

transistor  —  A  device  made  by  attaching 
three  or  more  wires  to  a  small  wafer  of 
semiconducting  material  (a  single  crys¬ 
tal  which  has  been  specially  treated  so 
that  its  properties  are  different  at  the 
point  where  each  wire  is  attached).  The 
three  wires  are  usually  called  the  emit¬ 
ter,  base,  and  collector.  They  perform 
functions  somewhat  similar  to  those  of 
the  cathode,  grid,  and  plate  of  a  vacuum 
tube,  respectively. 

transistor,  bipolor  —  A  transistor  in  which 
electrical  conduction  depends  on  the 
flow  of  both  majority  and  minority  carri¬ 
ers. 

transistor,  fiold-offoct  —  A  transistor  in 
which  the  conduction  is  due  entirely  to 
the  flow  of  the  majority  carriers  and  in 
which  the  conduction  can  be  varied  by 
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transistor,  metal-oxide-semiconductor  .  .  . 

an  electric  field  produced  by  an  auxil¬ 
iary  source. 

transistor,  metal-oxide-semiconductor 
field-effect  —  Abbreviated  MOSFET. 
An  insulated-gate  field-effect  transistor 
in  which  the  insulating  layer  between 
each  gate  electrode  and  the  channel  is 
an  oxide  material  or  an  oxide  and  ni¬ 
tride  material. 

transistor,  npn  —  A  transistor  formed  by 
sandwiching  a  narrow  block  of  p-type 
semiconductor  material  between  two 
larger  blocks  of  n-type  material.  In  the 
construction  of  the  transistor,  measures 
are  taken  to  ensure  that  the  flow  of  cur¬ 
rent  from  emitter  to  base  is  not  reduced 
by  much  when  it  continues  on  to  the 
collector;  the  base  material  is  only 
slightly  doped  and  is  much  narrower 
than  the  crystals  on  either  side  of  it.  The 
emitter-base  junction  is  usually  forward 
biased,  and  the  base-collector  junction 
is  usually  reverse  biased.  See  also  transis¬ 
tor,  pnp. 

transistor,  pnp  —  A  transistor  formed  by 
sandwiching  a  narrow  block  of  n-type 
semiconductor  material  (the  base)  be¬ 
tween  two  larger  blocks  of  p-type  mate¬ 
rial  (the  emitter  and  collector).  In  nor¬ 
mal  operation,  the  emitter-base 
junction  is  forward  biased  while  the 
base-collector  junction  is  reverse 
biased.  See  also  transistor,  npn. 

transition  —  The  change  from  one  circuit 
condition  to  another,  such  as  the 
change  from  mark  to  space  or  from 
space  to  mark. 

transition  cord  —  A  card,  used  in  the  load¬ 
ing  of  a  deck  of  program  cards,  that 
causes  the  termination  of  the  loading 
process  and  initiates  the  execution  of 
the  program. 

transition,  mark-to-space  —  The  transi¬ 
tion,  or  switching,  from  a  marking  im¬ 
pulse  to  a  spacing  impulse. 

transition,  spoce-to-mark  —  The  transi¬ 
tion,  or  switching,  from  a  spacing  im¬ 
pulse  to  a  marking  impulse. 

tronslato  —  To  change  information  from 
one  language  to  another  without  signifi¬ 
cantly  affecting  the  meaning,  e.g.,  prob¬ 
lem  statements  in  pseudocode,  data,  or 
coding  to  machine. 

translate  (display) — To  move,  as  an 
image  on  a  screen,  from  side  to  side  or 
up  and  down  without  rotation  of  the 
image. 

translating  program  —  A  particular  pro- 
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translator  program 

gram  (often  called  a  translator)  which 
translates  from  one  language  into  an¬ 
other. 

translating  routine  —  A  program  whose 
input  is  a  sequence  of  statements  in 
some  language  and  whose  output  is  an 
equivalent  sequence  of  statements  in 
another  language. 

translation  —  The  operation  that  re¬ 
establishes  the  text  of  a  message  from 
the  restored  signals  and  includes  print¬ 
ing  of  the  text. 

translation,  algorithm  —  A  specific,  effec¬ 
tive,  essentially  computational  method 
for  obtaining  a  translation  from  one  lan¬ 
guage  to  another. 

translatfon,  error  rate  of  (communication) 

—  Ratio  of  the  number  of  alphabetic 
characters  incorrectly  translated  to  the 
number  of  alphabetic  characters  in  the 
undistorted  and  restored  message  at  the 
input  of  the  receiving  apparatus. 

translation,  frequency  —  The  transfer,  en 
block,  of  the  signals  occupying  a  definite 
frequency  band  from  one  position  in  the 
frequency  spectrum  to  another  so  that 
the  arithmetic  frequency  difference  of 
the  signals  is  unaltered. 

translation,  language  —  The  translation  of 
information  from  one  language  to  an¬ 
other. 

translation,  machine  —  The  automatic 
translation  from  one  representation  to 
another  representation.  The  translation 
may  involve  codes,  languages,  or  other 
systems  of  representation.  (Related  to 
automatic  dictionary.) 

translation,  mechanical  —  A  generic  term 
for  language  translation  by  computers 
or  similar  equipment. 

translation,  one-for-one  —  The  specific 
process  in  which  each  programming  in¬ 
struction  is  equal  to  one  machine-lan¬ 
guage  instruction. 

translation  program,  interpretive  —  Same 
as  program,  interpretive. 

translator  —  1 .  A  program  whose  input  is 
a  sequence  of  statements  in  some  lan¬ 
guage  and  whose  output  is  an  equiva¬ 
lent  sequence  of  statements  in  another 
language.  (Synonymous  with  translat¬ 
ing  routine.)  2.  A  translating  device. 

translator,  language  —  See  language  trans¬ 
lator. 

translator,  one-to-one  —  Same  as  assem¬ 
bler,  one-to-one. 

translotor  program  —  A  program  that  uses 


translator  routine 

the  source  language  program  as  input 
and  produces  from  it  a  programming 
machine  language. 

translator  routine  —  A  routine  that  com¬ 
piles  (translates)  a  source  program  ex¬ 
pressed  in  problem-oriented  language 
into  an  object  program  in  machine 
code. 

transliterate  —  To  represent  the  charac¬ 
ters  or  words  of  one  language  by  corre¬ 
sponding  characters  or  words  of  an¬ 
other  language. 

transmission  —  The  electrical  transfer  of  a 
signal,  mes.sage,  or  other  form  of  intelli¬ 
gence  from  one  location  to  another. 

transmission,  analog  —  Analog  transmis¬ 
sion  sends  a  continuous  signal  range 
(amplitude,  frequency,  or  phase)  over  a 
channel;  filters  and  linear  amplifiers 
maintain  signal  quality.  Analog  voice 
channels  are  interfaced  to  the  digital 
output  of  terminals  and  computers  by  a 
modem,  within  which  digital  pulses 
modulate  a  phone-channel  compatible 
carrier.  This  carrier  then  passes  through 
the  telephone  network  as  though  it  were 
a  voice  signal.  The  receiving  end 
demodulates  the  signal  back  to  digital 
form. 

transmission,  asynchronous  —  The  trans¬ 
mission  process  such  that  between  any 
two  significant  instants  in  the  same 
group  (block  or  character),  there  is  al¬ 
ways  an  integral  number  of  unit  inter¬ 
vals.  Between  two  significant  instants 
located  in  different  groups,  there  is  not 
always  an  integral  number  of  unit  inter¬ 
vals. 

transmission,  binary  —  The  information 
exchanged  by  computers  and  other  data 
terminals  is  generally  in  binary,  or 
pulse-type,  form,  consisting  of  a  simple 
voltage  on-off  pattern.  Transmission 
media  linking  ciata-processing  equip¬ 
ment  should,  ideally,  be  capable  ofnan- 
dling  this  pulse-type  signal  format.  In 
an  effort  to  provide  such  media,  net¬ 
works  are  in  service  which  are  intended 
solely  for  transmitting  digital  signals. 
The  analog  voice  telephone  system 
offers  the  most  readily  accessible,  wide¬ 
spread  communications  facility.  These 
telephone  circuits  were  originally  de¬ 
signed  to  accommodate  a  limited  quan¬ 
tity  of  low-speed  telegraph  traffic;  they 
were  not  meant  to  carry  high-volume, 
high-speed  digital  data.  To  make  trans¬ 
mission  of  such  data  possible  on  voice- 
channel  facilities,  the  binary  language  of 


transmission  frames,  SDLC 

data  processing  must  be  translated  into 
the  analog  language  of  voice  communi¬ 
cation. 

transmission  channels  —  There  are  three 
basic  channel  configurations:  point-to- 
point,  multipoint,  and  circuit-switched. 
A  point-to-point  channel  connects  Just 
two  parties.  Even  nonswitched,  these 
channels  can  operate  in  either  the  half- 
or  full-duplex  mode.  In  multipoint  set¬ 
ups,  several  secondary  stations  share  a 
common  line.  The  primary  station  solic¬ 
its  transmissions  from  its  tributary  se¬ 
condaries  by  polling  them,  and  picks 
which  secondaries  are  to  receive  a  data 
transmission.  Usually,  nonswitched 
multipoint  systems  are  restricted  to 
half-duplex  transmission.  However,  it  is 
possible  for  the  primary  to  transmit  to 
one  secondary  wnile  receiving  from  an¬ 
other.  A  circuit-switched  arrangement 
establishes  a  transmitter-to-receiver 
path  for  every  call.  Calls  are  initiated  by 
pulse  or  DTMF  dialers  either  manually 
from  rotary  or  keypad  devices,  or  auto¬ 
matically. 

transmission  codes,  fixed  ratio  —  Error  de¬ 
tection  codes  that  use  a  fixed  ratio  of 
one  bit  to  the  total  number  of  bits. 

transmission  codes,  recurrent  —  Codes  in 
which  check  symbols  are  used  to  detect 
against  the  burst  type  of  error. 

transmission  codes,  spiral  parity  checking 
—  A  method  used  to  detect  single  bit 
errors.  Each  check  character  is  obtained 
by  shifting  the  level  for  each  successive 
checking  character. 

transmission  control  unit  —  Abbreviated 
TCU.  An  input/output  control  unit  that 
addresses  messages  to  and  receives 
messages  from  a  number  of  remote  ter¬ 
minals. 

transmission,  data  —  The  sending  of  data 
from  one  place  to  another,  or  from  one 
part  to  another  part  of  the  system. 

transmission,  data,  trap  —  See  data-trans- 
mission  trap. 

transmission,  offective  speed  of  —  The 

rate  at  which  information  is  processed 
by  a  transmission  facility,  expressed  as 
the  average  characters  per  unit  time  or 
average  bits  per  unit  time. 

transmission  equipment  —  That  large  class 
of  equipment  considered  peripheral  to 
the  computing  equipment  itself  which 
communicates  data  rather  than  comput¬ 
ing  or  processing. 

transmission  frames,  SDLC  —  All  SDLC 
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transmissions  occur  in  well-defined 
frames.  Information  frames  incorporate 
the  transmitted  message  intelligence. 
Supervisory  frames  carry  no  data;  they 
convey  such  signals  as  ready  or  busy  in¬ 
dications,  polls  or  acknowledgments, 
and  requests  for  retransmission  after 
detecting  errors.  Management  frames 
provide  the  data  needed  for  such  func¬ 
tions  as  activating,  initializing,  and  con¬ 
trolling  the  response  mode  of  second¬ 
ary  stations  as  well  as  reporting  errors  in 
transmission  procedures.  Each  message 
frame  has  six  distinct  fields.  The  stand¬ 
ardized  format  minimizes  the  amount  of 
signaling  needed  for  data-link  control 
by  permitting  multiple-frame  transmis¬ 
sion  sequences  that  do  not  require  an 
acknowledgment. 

transmission  interface  converter  —  The 

transmission  interface  converter  con¬ 
trols  information  transfer  between  a 
transmission  channel  and  a  transmis¬ 
sion  adapter. 

transmission  level  —  The  expression  in 
transmission  units  of  the  ratio  P/Pq, 
where  P  represents  the  power  at  the 
point  in  question,  and  Pq  the  power  at 
the  point  chosen  as  the  origin  of  the 
transmission  system. 

transmission  link  —  A  section  of  a  channel 
(or  circuit)  between:  (1)  a  transmitter 
station  and  the  following  telegraph  re¬ 
peater,  (2)  two  successive  telegraph  re¬ 
peaters,  (3)  a  receiving  station  and  the 
preceding  telegraph  repeater. 

transmission  modes  —  Basic  types  of  trans¬ 
mission  are:  simplex  (one  way  only), 
simplex  with  back  channel  (one  way 
with  limited  backtalk  handshaking),  half 
duplex  (bidirectional  but  in  one  direc¬ 
tion  at  a  time),  and  full  duplex  (simul¬ 
taneously  bidirectional). 

transmission  packet  —  Use  of  short  stand¬ 
ardized  packets.  A  packet-switching  net¬ 
work  is  able  to  store  and  forward  mes¬ 
sages  very  rapidly,  typically  within  a 
fraction  of  a  second.  Tnis  is  made  possi¬ 
ble  by  the  use  of  very  high-speed  switch¬ 
ing  computers  in  which  messages  (pack¬ 
ets)  are  stored  in  fast-access  memory 
exclusively,  rather  than  on  the  slow- 
access  storage  devices  (electromechani¬ 
cal  disk  drives)  employed  in  conven¬ 
tional  message  switching  systems.  Flow 
control  techniques  are  designed  to  en¬ 
sure  that  main  storage  does  not  become 
overloaded,  while  still  maintaining  line 
loadings  as  close  to  maximum  as  possi- 
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ble.  Thus,  packets  are  stored  only  mo¬ 
mentarily  at  each  node  and  pass  very 
rapidly  from  node  to  node  through  the 
network.  Delay  is  but  a  fraction  oi  a  sec¬ 
ond. 

transmission,  parallel  —  A  system  for 
sending  all  bits  of  a  particular  character 
simultaneously. 

transmission,  point-to-point  —  T ransmis- 
sion  of  data  between  two  points, 
transmission  ratio,  utilization  —  The  data 
transmission  ratio  of  useful  or  accept¬ 
able  data  output  to  the  total  input  of 
data. 

transmission  reversal,  terminal  systems 

— In  some  systems,  transmission  rever¬ 
sal,  under  operator  control,  permits 
suspension  of  transmission  from  the 
host  CPU  to  the  terminal  to  allow  trans¬ 
mission  from  the  terminal  to  the  host. 

transmission,  serial  —  To  move  data  in  se¬ 
quence,  one  character  at  a  time,  as  con¬ 
trasted  with  parallel  transmission, 
transmission  speed  —  The  number  of  in¬ 
formation  elements  sent  per  unit  of 
time,  usually  expressed  as  bits,  charac¬ 
ters,  word  groups,  or  records  per  sec¬ 
ond  (or  per  minute), 
transmission,  start-stop  —  Asynchronous 
transmission  in  which  a  group  of  code 
elements  corresponding  to  a  character 
signal  is  preceded  by  a  start  element  and 
is  followed  by  a  stop  element. 

transmission  system  codes  —  Method  of 
using  a  character  parity  check  as  well  as 
a  block  check  to  detect  errors, 
transmission  system,  information  —  A  sys¬ 
tem  which  receives  and  delivers  infor¬ 
mation  without  changing  it. 
transmission,  transporent  mode  —  Trans¬ 
mission  of  binary  data  with  the  recogni¬ 
tion  of  most  control  characters  sup¬ 
pressed.  In  binary  synchronous 
communications,  entry  to  and  exit  from 
the  transparent  mode  is  indicated  by  a 
sequence  beginning  with  a  special  data- 
link  escape  (DUE)  character, 
transmit  —  To  move  data  from  one  loca¬ 
tion  to  another. 

transmit  flow  control  —  A  transmission 
procedure  which  controls  the  rate  at 
which  data  may  be  transmitted  from  one 
terminal  point  so  that  it  is  equal  to  the 
rate  at  wnich  it  can  be  received  by  the 
remote  terminal  point, 
tronsmittod-data  circuit  —  Signals  in  this 
circuit  are  originated  by  the  data-termi- 
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nal  equipment  for  transmission  on  the 
data-communication  channel.  This  cir¬ 
cuit  is  not  required  for  receive-only  ser¬ 
vice. 

transmitter  —  In  telephony,  a  device  to 
convert  sound  to  electrical  energy.  In 
radio  and  television,  a  device  to  gener¬ 
ate  and  radiate  electrical  energy. 

transmitter  distributor  —  The  device  in  a 
teletypewriter  that  makes  and  breaks 
the  line  in  timed  sequence.  Modern 
usage  of  the  term  refers  to  a  paper-tape 
transmitter. 

transmitter-distributor,  tope  —  Same  as 
tape  reader. 

transmitter  ready  —  An  interrupt  trig¬ 
gered  by  a  universal  synchronous-asyn¬ 
chronous  receiver  transmitter.  It  indi¬ 
cates  that  the  processor  is  ready  to  send 
out  another  character  to  a  remote  termi¬ 
nal. 

transmitter  register  —  A  register  the  pur¬ 
pose  of  which  is  to  serialize  data  and 
present  it  to  the  transmitted  data  out¬ 
put. 

transmitter-start  code  —  Usually  a  two-let¬ 
ter  call  that  is  sent  to  an  outlying  ma¬ 
chine  and  automatically  turns  on  its  tape 
transmitter. 

transparent  —  Pertaining  to  a  function  not 
noticed  or  seen  or  directly  implemented 
by  the  operator  or  user.  Many  code  con¬ 
versions  are  completed  without  the  op¬ 
erator  seeing  them  or  being  aware  of 
them. 

transparent  data  communication  code  — 

A  mode  of  data  communication  that 
uses  a  code-independent  protocol  and 
does  not  depend  for  its  correct  func¬ 
tioning  on  tne  character  set  or  code 
used. 

transparent  text  —  Text  which  may  con¬ 
tain  any  sequence  of  bits  and  which  does 
not  perturb  and  is  not  perturbed  by  the 
channel  or  the  protocol. 

transparent  transmission  —  A  method  of 
transmission  in  which  the  transmission 
medium  will  not  recognize  control 
characters  or  initiate  any  control  func¬ 
tion. 

transport  —  1 .  To  convey  as  a  whole  from 
one  storage  device  to  another.  2.  A  de¬ 
vice  that  moves  tape  past  a  head.  (Syn¬ 
onymous  with  tape  transport.) 

transportation,  document  —  The  phase  in 
the  reading  process  in  character  recog¬ 
nition  which  makes  the  effective  delivery 
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of  the  source  document  to  the  read  sta¬ 
tion. 

transport  mechanism,  tape  —  See  trans¬ 
port,  tape. 

transport,  tape  —  The  mechanism  that 
moves  magnetic  or  paper  tape  past 
sensing  and  recording  heads,  and  is 
usually  associated  with  data-processing 
equipment.  (Synonymous  with  tape 
transport  mechanism,  tape  drive,  and 
tape  teed;  related  to  tape  unit  and  mag¬ 
netic-tape  unit.) 

transport  unit  —  A  specific  piece  of  periph¬ 
eral  equipment  or  media  handling  de¬ 
vice,  such  as  a  card  feed. 

transverse  check  —  A  system  of  error  con¬ 
trol  based  on  some  preset  rules  for  the 
formation  of  characters. 

trap  —  1 .  A  special  form  of  a  conditional 
breakpoint  that  is  activated  by  the  hard¬ 
ware  itself,  by  conditions  imposed  by 
the  operating  system,  or  by  a  combina¬ 
tion  of  the  two.  Traps  are  an  outgrowth 
of  the  old  idea  of  switch-controlled  halts 
or  jumps.  Frequently,  a  number  of  in¬ 
ternal  triggers  or  traps  exist  in  a  com¬ 
puter.  Since  these  traps  are  usually  set 
only  by  unexpected  or  unpredictable 
occurrences,  and  since  the  execution 
time  and  number  of  instructions  for 
testing  them  can  be  burdensome,  it  is 
usual  for  these  triggers  to  cause  an  auto¬ 
matic  transfer  of  control,  or  Jump  to  a 
known  location.  The  location  from 
which  the  transfer  occurred,  and  the 
cause  of  the  transfer  are  recorded  in 
other  standard  locations.  Some  trap¬ 
ping  features  can  also  be  enabled  or  in- 
nibited  under  program  control,  e.g.,  an 
overflow  trap.  (Related  to  tracing  rou¬ 
tine.)  2.  A  routine  to  determine  in¬ 
directly  the  setting  of  internal  triggers 
in  the  computer. 

trap,  arithmetic  mask  —  The  bit,  in  the 
program  status  doubleword,  that  indi¬ 
cates  whether  (if  1)  or  not  (if  0)  the 
fixed-point  arithmetic  trap  is  in  effect. 

trap/breakpoint  —  Various  halts  that  are 
designed  and  inserted  in  object  code 
with  the  purpose  of  causing  a  oranch  to 
a  debug  program  at  appropriate  times 
and  places. 

trap  control  settings  —  Trap  control  set¬ 
tings  which  interrupt  signals  will  be  al¬ 
lowed  to  interrupt  a  program  in  pro¬ 
cess.  If  a  trap  is  armed,  then  the 
associated  interrupt  conditions  will  be 
permitted  to  interrupt  the  main  pro¬ 
gram  when  they  occur.  A  trap  that  has 
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not  been  armed,  or  has  been  disarmed, 
inhibits  the  occurrence  of  interrupt  sig¬ 
nals. 

trap,  data  transmission  —  See  data  trans¬ 
mission  trap. 

trap,  dedicated,  cells  —  The  executive  of  a 
time-sharing  system  regains  control 
when  an  interrupt  occurs  by  prestoring 
in  the  dedicated  trap  cells.  The  program 
then  jumps  to  the  appropriate  interrupt 
processing  subroutines.  The  dedicated 
cells  are  in  a  protected  area  of  core 
memory  and  cannot  be  modihed  by  a 
user  program.  Arming  and  enabling  op¬ 
erations  are  usually  privileged  instruc¬ 
tions  forbidden  to  user  programs.  Ex¬ 
ceptions  to  this  may  be  certain  program 
faults,  such  as  arithmetic  overflow. 

trapped  instruction  —  1 .  A  special  instruc¬ 
tion  which  is  executed  by  a  software 
routine  in  cases  where  the  necessary 
hardware  is  absent  and  in  cases  where 
the  CPU  is  not  in  the  state  required.  2. 
An  instruction  whose  execution  was 
stopped  or  cancelled. 

trapping  —  A  feature  of  some  computers 
whereby  an  unscheduled  (nonpro- 
grammed)  jump  is  made  to  a  predeter¬ 
mined  location  in  response  to  a  machine 
condition  (e.g.,  a  tagged  instruction,  or 
an  abnormal  arithmetic  situation).  Such 
a  feature  is  commonly  used  by  monitor 
routines  to  provide  automatic  checking, 
or  for  communication  between  input- 
/output  routines  and  their  programs. 

trapping  mode  —  A  scheme  used  mainly  in 
program-diagnostic  procedures  for  cer¬ 
tain  computers.  If  the  trapping  mode 
flip-flop  is  set  and  the  program  includes 
any  one  of  certain  instructions,  the  in¬ 
struction  is  not  performed  but  the  next 
instruction  is  taken  from  location  0. 
Program-counter  contents  are  saved  in 
order  to  resume  the  program  after  ex¬ 
ecuting  the  diagnostic  procedure. 

trap  sattings  —  Trap  settings  that  control 
interrupt  signals  will  be  allowed  to  in¬ 
terrupt  a  program  in  process.  If  a  trap  is 
armed,  then  the  associated  interrupt 
conditions  will  be  permitted  to  inter¬ 
rupt  the  main  program  when  they  occur. 
A  trap  that  has  not  been  armed,  or  has 
been  disarmed,  prevents  the  occurrence 
of  interrupt  signals. 

traverse  —  The  area  through  which  a 
punched  card  is  transported  through 
the  machine. 

trey  —  The  flat  file  drawer  used  to  store 
punched  cards. 
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tree  —  This  term  is  often  used  for  some 
types  of  decoders  because  their  dia¬ 
grammatic  representation  can  resemble 
the  branches  and  trunk  of  a  tree. 

tree-form  language  —  A  language  in 
which  the  files  are  structured  in  a  nierar- 
chical,  or  tree,  form. 

tree-structure  network  —  In  industrial  en¬ 
vironments,  a  hierarchical,  or  tree, 
structure  is  often  used  to  supervise  and 
control  a  variety  of  real-time  process- 
control  applications.  In  such  systems,  a 
hierarchy  of  computers  is  used  to  con¬ 
trol  processes,  synchronize  them,  and 
report  their  status.  Small  sensor-based 
systems  provide  real-time  process-con¬ 
trol  handling  w  hile  recording  the  occur¬ 
rences  of  events  at  each  process  and  re¬ 
porting  them  to  a  supervisory  level.  The 
computers  at  the  supervisory  level  coor¬ 
dinate  the  sensor  systems  and  report 
status,  parts  count,  etc.,  to  a  host  com¬ 
puter  for  corporate  planning,  inventory 
control,  etc. 

tree  structures,  file  addressing  —  Specific 
switching  or  data  file  addressing  struc¬ 
tures  designed  to  select  an  element  by 
reduction  cascading  or  all  members  of  a 
set  by  expansion  cascades.  If  used  in 
chained  c&ta  structures,  the  addresses 
associated  with  each  item  have  multiple 
pointers  to  other  items,  i.e.,  to  the  next 
row  member  and  the  next  column  mem¬ 
ber. 

trend  —  To  print  or  record  variable  val¬ 
ues. 

triad  —  A  group  of  three  bits  or  three 
pulses  usually  in  sequence  on  one  wire 
or  simultaneously  on  three  wires. 

trial  divisor  —  An  initial  approximation  in 
the  dividing  arithmetic  process. 

trial  run  —  The  procedure  which  is  used  to 
check  for  accuracy  of  methods.  A  sam¬ 
ple  card  deck  or  part  of  the  actual-run 
data  may  be  used  for  the  check. 

tributary  circuit  —  A  circuit  that  connects 
as  an  individual  drop,  or  drops,  to  a 
switching  center. 

tributary  station  —  A  station  (on  a  chan¬ 
nel)  which  is  not  a  control  station. 

trigger  —  A  bistable  electronic  device 
used  t©  store  information,  to  generate 
gates,  and  to  condition  and  and  or  cir¬ 
cuits,  etc. 

trigger  bistable  —  A  circuit  which  has  two 
stable  states  requiring  excitation  trig¬ 
gers  to  cause  a  change  from  one  state  to 
the  other.  The  excitation  may  be  caused 
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by  first  one  and  then  the  other  of  two 
inputs  or  by  alternating  two  sipials  or 
excitations  of  a  single  input.  Same  as 
binary  pair  and  flip-flop, 
triggering  —  The  starting  of  circuit  action, 
which  then  continues  for  a  predeter¬ 
mined  time  under  its  own  control, 
trip  computer  —  A  small  computer  used  in 
a  vehicle  to  obtain  current  information 
on  fuel  consumption,  driving  range  on 
remaining  fuel,  number  of  miles  to  des¬ 
tination,  and  other  information, 
triple  oddreft  —  Same  as  address,  three, 
triple-length  working  —  The  use  of  three 
machine  words  to  represent  a  number 
to  enhance  precision, 
triple  precision  —  The  retention  of  three 
times  as  many  digits  of  a  quantity  as  the 
computer  normally  handles;  e.g.,  a  com¬ 
puter  whose  basic  word  consists  of  10 
decimal  digits  is  called  upon  to  handle 
quantities  with  30  decimal  digits, 
triftote — ^  Pertaining  to  an  output  confi¬ 
guration  found  in  several  logic  families 
which  is  capable  of  assuming  three  out¬ 
put  states:  high,  low,  and  high  imped¬ 
ance.  This  feature  is  useful  for  intercon¬ 
necting  large  numbers  of  devices  on  the 
same  wires  while  allowing  only  one  to 
control  the  levels  of  the  lines  at  a  given 
time. 

troublu-location  problum  —  A  test  prob¬ 
lem  that,  when  incorrectly  solved,  sup¬ 
plies  information  on  the  location  of  the 
faulty  component.  It  is  used  after  a 
check  problem  has  shown  that  a  fault 
exists. 

troublushoot  —  To  isolate  and  remove  the 
mistakes  in  a  program  caused  by  the 
malfunction  of  a  computer.  (Related  to 
diagnostic  routine.) 

troubiuthootur  probium  —  See  problem, 
troubleshooter. 

true  complement  —  Same  as  complement, 
true  time  —  Same  as  time,  real, 
true-time  operation  —  See  on-line,  real¬ 
time  operation  (OLRT). 
truncate  —  1 .  To  drop  digits  of  a  number 
of  terms  of  a  series,  thus  lessening  pre¬ 
cision;  e.g.,  the  number  3.14159265  is 
truncated  to  five  figures  in  3.1415, 
whereas  one  may  round  off  to  3.1416.  2. 
To  terminate  a  computational  process 
in  accordance  with  some  rule, 
truncation  error — ^  Error  resulting  from 
the  use  of  only  a  finite  number  of  terms 
of  an  infinite  series. 
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trunk  —  1 .  One  or  more  conductors  used 
for  distributing  signals  or  power  from 
one  or  more  sources  to  one  or  more 
destinations.  (Synonymous  with  bus.)  2. 
A  path  for  the  transfer  of  data  or  signals, 
trunk  circuit  —  A  circuit  that  connects  two 
da ta-s witching  centers, 
trunk  (communications)  —  A  trunk  is  a  tel¬ 
ephone  line  between  two  central  offices 
that  is  used  to  provide  communications 
between  subscribers, 
trunk,  digit  transfer  —  A  set  of  wires  used 
to  transfer  numbers  (electrical  pulses) 
which  represent  data  and  instructions  to 
various  registers  and  counters.  How¬ 
ever,  on-off  and  similar  transfer  lines  or 
control  signals  are  not  considered  digit 
transfer  trunks. 

trunks,  peripheral  —  See  peripheral  trunks. 

truth  table  —  A  listing  which  presents  all 

fjossible  input  ancf  output  states  of  a 
ogical  function. 

truth  table  tabulation  —  A  tabulation  relat¬ 
ing  all  output  logic  states  to  all  neces¬ 
sary  or  possible  combinations  of  input 
logic  states  for  sufficient  successive  time 
intervals  (t^,  t,^^ ,)  to  completely  charac¬ 
terize  the  static  and  dynamic  functions 
of  the  logic  microcircuit,  expressed  in 
logic  states  or  appropriate  symbols. 

TTL  —  Abbreviation  for  Transistor  Tran¬ 
sistor  Logic  (Sometimes  abbreviated 
T^L.)  A  family  of  integrated  circuit  logic 
elements  witn  a  specific  output  struc¬ 
ture.  The  output  stage  consists  of  a  pair 
of  transistors.  In  a  zero  state  (output 
low),  the  upper  transistor  is  off  and  the 
lower  transistor  is  on.  In  the  one  stale 
(output  high),  the  lower  transistor  is  off 
and  the  upper  transistor  is  on.  In  this 
way,  the  output  stage  has  the  ability  to 
source  or  sinx  a  large  amount  of  current 
if  necessary,  but  does  not  have  to  dissi¬ 
pate  this  power  if  not  needed  since  only 
one  transistor  is  on  at  a  time.  In  addi- 
tion,  the  active  current  source  of  TTL 
allows  higher  speeds. 

TTL,  Scheffky  —  A  type  of  TTL  with  a 
speed  twice  to  three  times  that  of  con¬ 
ventional  TIL. 

tty  —  Abbreviation  for  teletypewriter, 
tty  atynchronoui  oparation  —  Generally, 
the  input  of  a  tty  (teletypewriter)  to  a 
computer  is  an  asynchronous  operation 
because  the  inputs  occur  at  a  rate  not 
constant  in  frequency  and  phase  with 
respect  to  a  master  clock;  that  is,  they 
occur  at  random  times  determined  by 
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the  system  operator,  not  the  computer 
clock. 

tty  replacement  crt’s  —  In  a  tty  rg)lace- 
ment  crt  terminal,  incoming  informa¬ 
tion  appears  character  by  character  on 
the  screen  and  forms  into  lines  that 
scroll  on  the  screen  as  new  information 
arrives.  When  the  screen  is  filled,  the 
appearance  of  a  new  character  causes 
the  oldest  line  to  disappear.  Used  as  an 
input  device,  a  tty  replacement  crt  ter¬ 
minal  exhibits  each  character  of  input 
information  as  the  operator  types  tnat 
character.  Again,  when  the  screen  fills, 
the  next  character  extinguishes  the  old¬ 
est  line. 

tube  —  A  tube  in  EDP  (electronic  data- 
processing)  systems  refers  usually  to  a 
cathode-ray  tube  that  is  used  to  display 
data. 

tube,  cathode-ray  —  Abbreviated  crt.  A 
vacuum  tube  in  which  an  electron  beam 
can  be  focused  to  a  small  diameter  on  a 
luminescent  screen.  The  concentrated 
beam  can  be  varied  in  position  and  in¬ 
tensity  to  produce  a  visible  pattern. 

tube,  display  ^ — A  cathode-ray  tube  used 
to  display  information. 

Turing  machine  —  See  machine,  Turing. 

turnaround  document  —  See  document, 
turnaround. 

turnaround  system  —  In  character  recog¬ 
nition,  a  system  in  which  the  input  data 
to  be  read  are  printed  by  the  computer 
with  which  the  reader  is  associated. 

turnaround  time  —  1 .  The  particular 
amount  of  time  that  is  required  for  a 
computation  task  to  get  from  the  pro¬ 
grammer  to  the  computer,  onto  the  ma¬ 
chine  for  a  test  or  production  run,  and 
back  to  the  programmer  in  the  form  of 
the  desired  results.  2.  The  elapsed  time 
between  submission  of  a  job  to  a  com¬ 
puting  center  and  the  return  of  results. 
3.  In  communications,  the  actual  time 
required  to  reverse  the  direction  of 
transmission  from  sender  to  receiver  or 
vice  versa  when  using  a  two-way  alter¬ 
nate  circuit. 

turning,  page  —  See  page  turning. 

turnkey  console  —  In  personal  computers, 
a  low-cost  switch  control  panel  for  oper¬ 
ator  control  of  power,  initialize,  and  ex¬ 
ecution. 

turnkey  system  —  A  system  for  which  the 
supplier  has  total  responsibility  for  con¬ 
struction,  installation,  and  testing,  in¬ 
cluding  hardware  and  software. 
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TUTOR,  electronic  teaching  ^ — A  teaching 
machine  which  makes  use  of  pro- 
rammed  instructions  in  a  computer  to 
elp  each  student  achieve  the  desired 
educational  goals.  Each  student  com¬ 
municates  with  the  computer  via  an  in¬ 
dividual  terminal.  The  computer  is  pro¬ 
grammed  to  adjust  its  teaching  style 
automatically  to  the  needs  of  each  stu¬ 
dent,  and  each  student  progresses  inde¬ 
pendently  of  others. 

tutorial  lights  —  On  some  “intelligent” 
terminals,  programmable  indicator 
lights  can  be  interlaced  with  the  transac¬ 
tion  sequence  providing  tutorial  lead- 
through  to  an  operator  and/or  provid¬ 
ing  a  pictorial  history  of  keyboard  action 
while  entering  a  transaction. 

tv  magazino  —  In  the  Ceefax  system,  data 
is  arranged  into  100-page  magazines. 
The  average  access  time  to  any  page  in 
the  magazine  is  12.5  seconds. 

tv  monitor  torminals  —  Many  microcom¬ 
puter  hobbyists  and  small-business 
users  adapt  standard  tv  sets  for  many 
applications  as  terminals.  Although  out¬ 
board  radio-frequency  modulators 
allow  input  connection  directly  on  the 
antenna  terminals  on  the  set,  such  inter¬ 
face  circuits  must  first  meet  stringent 
FCC  regulations  for  legal  operation. 

tv  terminal  —  Abbreviated  TVT.  A  com¬ 
puter  terminal  that  generally  consists  of 
a  keyboard  and  a  crt  display.  Typically, 
this  unit  utilizes  an  ordinary  or  modified 
tv  set  as  a  display. 

twin  check  —  A  continuous  duplication 
check  achieved  by  the  duplication  of 
hardware  and/or  an  automatic  compari¬ 
son  of  data. 

two-addret s  —  An  instruction  that  in¬ 
cludes  an  operation  and  specifies  the  lo¬ 
cation  of  an  operand  ana  the  result  of 
the  operation.  See  code,  multiple- 
address. 

two-address  code  —  A  specific  instruction 
code  containing  two  operand  addresses. 

two-address  instruction  —  See  multiad¬ 
dress. 

two-address  instruction  system  —  A  ma¬ 
chine-language  instruction  that  has  two 
addresses,  but  both  may  reference  data. 

two-input  subtracter  —  Same  as  subtracter, 
half. 

two-key  rollover  —  To  prevent  the  wrong 
code  from  being  entered  when  more 
than  one  key  is  struck,  most  encoders 
furnish  two-key  rollover.  When  two  keys 
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are  pressed,  the  first  switch  closure 
delays  the  second  key  command  until 
the  first  key  returns  home. 

two-level  address  —  See  address,  indirect. 

two-oot-of-flve  code  —  A  code  in  which 
each  decimal  digit  is  represented  by  five 
binary  digits  of  which  two  are  ones  and 
three  are  zeros,  or  vice  versa. 

two-pass  assembler  —  An  assembler 
which  requires  scanning  of  the  source 
program  twice.  The  first  pass  constructs 
a  symbol  table.  The  second  does  the 
translation. 

two-phase  modulation  —  A  method  of 
phase  modulation  in  which  the  two  sig¬ 
nificant  conditions  differ. 

two  plus  one  address  —  See  address  for¬ 
mat. 

two-plus-one  address  instruction  —  See  ad¬ 
dress,  three. 

twos  complement  —  See  complement. 

two-state  variable  —  A  variable  which  as¬ 
sumes  values  in  a  set  containing  exactly 
two  elements,  often  symbolized  as  0  and 
1.  This  is  often  confiised  with  double¬ 
value  variable,  i.e.,  y  =  i  vHl  .  (Synony¬ 
mous  with  binary  variable.) 

two-,  three-  or  four-address  instruction 

—  An  instruction  consisting  of  an  oper¬ 
ation  and  2,  3,  or  4  addresses,  respec¬ 
tively.  The  addresses  may  specify  the  lo- 
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cation  of  operands,  results  or  other 
instructions. 

two-valued  —  Same  as  binary  variable. 

two-wire  channel  —  A  channel  for  trans¬ 
mission  in  only  one  direction  at  a  time. 

TWX  —  Teleprinter  exchange  service  with 
real-time  direct  connection  between 
subscribers. 

type  bar  —  See  printer  type  bar. 

type  bar,  fixed  —  A  type  bar  on  a  printer 
which  cannot  be  removed  by  an  opera¬ 
tor  and  thus  giving  to  that  printer  unit 
a  fixed  alphabet. 

type  bar,  interchangeable  —  A  printer 
type  bar  which  can  be  removed  by  the 
operator  to  change  from  one  alphabet 
to  another. 

type  face  —  In  optical  character  recogni¬ 
tion  (OCR),  a  character  style  with  given 
relative  dimensions  and  line  thick¬ 
nesses.  (Contrasted  with  type  font.) 

type  font  —  A  type  face  of  a  given  size, 
such  as  12-point  Gothic. 

type  font,  optical  —  A  font  developed  as  a 
medium  that  can  be  read  by  both  people 
and  machines. 

typeout  key  respond  —  A  particular  push 
button  on  a  console  inquiry  keyboard 
which  locks  the  typewriter  keyboard  and 
permits  the  automatic  processing  to 
continue. 
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UA  —  Abbreviation  for  User  Area. 

UART  —  Abbreviation  for  Universal  Asyn¬ 
chronous  Receiver  Transmitter.  A  spe¬ 
cific  device  that  will  interface  a  word 
arallel  controller  or  data  terminal  to  a 
it  serial  communication  network. 

UART  transmitter/ rocoivor  —  An  abbrevia¬ 
tion  for  Universal  Asynchronous  Re¬ 
ceiver/Transmitter  that  accepts  parallel 
input  data  and  transmits  it  serially.  The 
receiver  converts  serial  input  data  to 
parallel  output  data  by  inserting  the 
desired  number  of  start  bits  at  the  be¬ 
ginning  of  the  transmitted  word  and 
stop  bits  at  the  end  of  the  word.  Parity 
bits  can  be  inserted.  Data  is  transmitted 
out  at  a  data  rate  (baud  rate)  deter¬ 
mined  by  the  transmitter  data  clock. 


The  receiver  section  checks  for  a  valid 
start  bit  at  the  beginning  of  a  serial  data 
word,  converting  the  incoming  data  to  a 
parallel  output  word.  The  receiver 
checks  for  parity  and  overrun  errors. 

UCS  —  Abbreviation  for  User  Control 
Store.  A  part  of  the  control  store  set 
aside  for  the  user’s  microprogram. 

UDC  —  Abbreviation  for  Universal  Deci¬ 
mal  Classification. 

ultraviolet  erasable  PROMs  —  ROMs  are 
usually  thought  of  as  having  permanent 
binary  information  programmed  into 
their  memories.  Once  information  is 
programmed  into  an  ordinary  ROM,  it 
cannot  be  altered.  However,  various 
types  of  PROMs  are  erasable.  These 
types  of  PROMs  permit  information 
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ultniviol«f  light  erasing 


unconditional  transfer 


stored  semipermanently  to  be  erased 
and  new  information  to  be  repro¬ 
grammed  in.  One  type  of  erasable 
PROM  can  be  erased  by  concentrated 
shortwave  ultraviolet  light.  It  is  housed 
in  a  16-pin  dual  in-line  package  (DIP) 
with  a  quartz  top  that  is  transparent  to 
shortwave  ultraviolet  light.  When  it  is 
desired  to  change  the  contents  of  the 
device,  the  unwanted  information  is 
simply  erased  by  directing  ultraviolet 
light  through  the  quartz  “window” 
of  the  IC  and  reprogramming  as 
desired. 

ultraviolat  light  arasing^ — EPROM,  eras¬ 
able  programmable  read-only-memory, 
chips  may  be  erased  by  exposure  to  high 
intensity  shortwave  ultraviolet  light  at 
wavelength  2537  A.  The  recommended 
integrated  dose  (i.e.,  UV  intensity  X  in¬ 
tensity  time)  is  6  Ws/cm^.  The  ae vices 
are  made  with  a  transparent  quartz  lid 
covering  the  silicon  cue.  Conventional 
room  light,  fluorescent  light,  or  sunlight 
has  no  measurable  effect  on  stored  data, 
even  after  years  of  exposure.  However, 
after  10  to  20  minutes  under  a  suitable 
ultraviolet  concentrated  light  source, 
the  device  is  erased  to  a  state  of  all  zeros 
or  all  ones.  It  is  recommended  that  no 
more  ultraviolet  light  exposure  than 
necessary  to  erase  the  EPROM  should 
be  used  to  prevent  damage  to  the  de¬ 
vice.  CAUTION:  WHEN  USING  AN 
ULTRAVIOLET  SOURCE  OF  THIS 
TYPE,  ONE  SHOULD  BE  CAREFUL 
NOT  TO  EXPOSE  ONE’S  EYES  OR 
SKIN  TO  THE  ULTRAVIOLET  RAYS 
BECAUSE  OF  THE  DAMAGE  TO  VI¬ 
SION,  OR  BURNS  WHICH  MIGHT 
OCCUR.  IN  ADDITION,  THESE 
SHORTWAVE  RAYS  MAY  GENER¬ 
ATE  CONSIDERABLE  AMOUNTS  OF 
OZONE  WHICH  IS  ALSO  POTEN¬ 
TIALLY  HAZARDOUS. 

unallowabla  code  —  See  check,  forbidden- 
combination. 

unallowable  code  check  —  Same  as  check, 
forbidden-combination. 

unallowable  digit  —  A  character  or  combi¬ 
nation  of  bits  which  is  not  accepted  as  a 
valid  representation  by  the  computer  or 
the  machine  design  or  by  a  specific  rou¬ 
tine  and  suggests  malfunction. 

unallowable  inttrucfion  digit  —  See  instruc¬ 
tion  digit,  unallowable. 

unary  operator  —  An  arithmetic  operator 
having  only  one  term.  The  unary  opera¬ 
tors  tnat  can  be  used  in  absolute,  reloca¬ 
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table,  an<i  arithmetic  expressions  are 
positive  (-h)  and  negative  (  —  ). 

unattended  concentrator  program  — 
Programs  for  concentrators  aid  the  host 
computer  by  guarding  against  system 
failure.  If  an  unattended  concentrator’s 
program  is  randomly  lost,  on  some  sys¬ 
tems,  down-line  load  features  are  availa¬ 
ble  to  let  the  host  processor  reload  the 
program  automatically,  getting  the  re¬ 
mote  system  back  on-line  almost  im¬ 
mediately. 

unatfondod  data  acguisition  systom  — 

Generally  these  compare  performance 
with  preset  criteria  and  record  the  out  of 
tolerance  specification  for  later  trans¬ 
mission.  Oiten  they  also  provide  multi¬ 
ple-diagnostic  tests  that  can  automati¬ 
cally  sequence  from  “gross”  tests  to 
more  definitive  tests,  thus  providing  the 
operator  with  more  specific  data. 

unattendad  oparation  —  Operation  of  a 
terminal  without  the  intervention  or  as¬ 
sistance  of  an  operator.  Implies  that  au¬ 
tomatic  answering  and  remote  device 
control  features  are  incorporated  in  the 
system. 

unattendad  standby  timo  —  See  time, 

standby  unattached. 

unbalancad  arror  —  See  error,  unbalanced. 

unblind  (blind)  — The  selective  control¬ 
ling  of  a  transmission  printer  or  reper¬ 
forator.  Used,  for  example,  to  prevent 
prices  from  typing  on  a  receiving  tele¬ 
typewriter. 

unblocking  —  The  process  of  separating 
and  obtaining  one  or  more  records  from 
a  block  in  the  memory. 

uncommittod  storage  list  —  Blocks  of  stor¬ 
age  that  are  chained  together  and  not 
allocated  at  any  specific  moment. 

unconditional  —  1 .  Subject  to  a  specific  in¬ 
struction  only.  2.  Without  any  condi¬ 
tions;  e.g.,  an  unconditional  statement 
is  executed  whenever  it  is  encountered 
during  a  routine  or  program. 

unconditional  branch  —  An  instruction  of 
basic  importance  that  develops  a  devia¬ 
tion  from  the  program-execution  se¬ 
quence  despite  existing  conditions. 

unconditional  control  transfor  instruction 

—  An  instruction  which  always  causes  a 
jump,  i.e.,  an  unconditional  jump. 

unconditional  jump  —  Same  as  uncondi¬ 
tional  branch. 

unconditional  transfor  —  Same  as  uncondi¬ 
tional  branch. 


unconditional  tronsfor  of  control 

unconditional  transfer  of  control  —  Same  as 
unconditional  branch, 
underflow  —  1 .  In  an  arithmetical  opera¬ 
tion,  the  generation  of  a  quantity  too 
small  to  be  stored  by  the  register  or  lo¬ 
cation  that  is  to  receive  the  result.  2. 
The  generation  of  a  quantity  smaller 
than  the  accepted  minimum,  e.g.,  float¬ 
ing-point  underflow. 

underflow  characteristic  —  A  situation  de¬ 
veloped  in  floating-point  arithmetic  if 
an  attempt  is  made  to  develop  a  charac¬ 
teristic  less  than  —99. 

undetected-error  rate — ^The  ratio  of  the 
number  of  bits  (unit  elements,  charac¬ 
ters,  blocks)  incorrectly  received  but  un¬ 
detected  or  uncorrected  by  the  error- 
control  equipment,  to  the  total  number 
of  bits,  unit  elements,  characters,  and 
blocks  that  are  sent. 

unidirectional  —  A  connection  between 
telegraph  sets,  one  of  which  is  a  trans¬ 
mitter  and  the  other  a  receiver, 
uniformity,  ink  —  See  ink  uniformity, 
uniform  system  —  See  system,  Uniterm, 
union  cotalog  —  Often  means  a  compiled 
list  of  the  contents  of  two  or  more  tape 
libraries. 

union  goto  —  Same  as  gate,  OR. 
unipolar  (in  contrast  with  bipolar)  — 

1 .  When  both  true  and  false  inputs  are 
represented  by  the  same  electrical  volt¬ 
age  polarity,  the  signal  is  defined  as 
unipolar.  2.  When  a  logical  true  input  is 
represented  by  an  electrical-voltage  po¬ 
larity  opposite  to  that  representing  a 
logical  false  input,  the  signal  is  defined 
as  unipolar. 

unit,  AND  —  Same  as  gate,  AND. 

unit,  anticoincidonce  —  Same  as  gate,  ex¬ 
clusive  OR. 

unit,  arithmotic  —  The  portion  of  the  hard¬ 
ware  of  a  computer  m  which  arithmetic 
and  logic  operations  are  performed. 
The  arithmetic  unit  generally  consists  of 
an  accumulator,  some  special  registers 
for  the  storage  of  operands  and  results, 
supplemented  by  tne  shifting  and  se¬ 
quencing  circuitry  for  implementing 
multiplication,  division,  and  other  perti¬ 
nent  operations.  Synonymous  with  ALU 
(arithmetic  and  logic  unit), 
unitary  code  —  A  code  having  only  one 
digit;  the  number  of  times  it  is  repeated 
determines  the  quantity  it  represents, 
unit,  audio-response  —  See  audio¬ 
response  unit. 


unit  interval 

unit,  control  —  The  portion  of  a  computer 
that  directs  the  sequence  of  operations, 
interprets  the  cocied  instructions,  and 
initiates  the  proper  instructions  to  the 
computer  circuits. 

unit,  data  —  A  set  of  one  or  more  related 
characters  that  is  treated  as  a  whole 
group.  Often  used  in  place  of  a  field 
(memory)  to  specify  a  particular  unit  of 
information. 

unit,  data-adaptor  (communications)  — 

See  data-adapter  unit  (communica¬ 
tions). 

unit  diagnostics  —  A  unit  diagnostic  pro¬ 
gram  is  used  to  detect  malfunctions  in 
such  units  as  the  input/output  and  the 
arithmetic  circuitry. 

unit,  digital  multiplior  —  See  digital  multi¬ 
plier  unit. 

unit,  display — ^  Generic  term  used  to  de¬ 
scribe  any  of  the  scores  of  output  de¬ 
vices  which  provide  visual  representa¬ 
tion  of  data. 

unit  eloment  —  Alphabetic-signal  element 
having  a  duration  equal  to  the  unit  in¬ 
terval  of  time. 

unit,  equality  —  A  device  with  output  sig¬ 
nals  that  represent  1  when  signals 
representing  identical  n-bit  numbers 
are  applied  to  both  inputs. 

Uniterm  —  A  word,  symbol,  or  number 
used  as  a  descriptor  for  retrieval  of  in¬ 
formation  from  a  collection,  especially 
such  a  descriptor  used  in  a  coordinate 
indexing  system.  Related  to  card,  as¬ 
pect,  descriptor,  indexing,  coordinate 
docuterm. 

uniterming  —  The  selection  of  words,  con¬ 
sidered  to  be  important  and  descriptive 
of  the  contents  of  a  paper  for  later  re¬ 
trieval  of  the  articles,  reports,  or  other 
documents.  The  selected  words  are 
then  included  in  a  Uniterm  index. 

unitarm  systam  —  A  data-recording  sys¬ 
tem  used  by  libraries,  based  on  classify¬ 
ing  keywords  in  a  coordinate  indexing 
system. 

unit,  functional  —  See  functional  unit. 

unit,  hyportapo  —  Magnetic  tape  units 
which  use  cartridges,  house  the  supply 
and  take-up  reels,  and  perform  auto¬ 
matic  loading. 

unit  intorval  —  The  length  of  time  of  the 
signal  element  in  an  equal  length  code 
signaling  system.  Usually,  the  duration 
of  the  shortest  signal  element  in  a  cod- 
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unused  time 


unit,  linear 

ing  system  using  isochronous  modula¬ 
tion. 

unit,  lineor  —  See  linear  unit, 
unit,  logic  —  Same  as  unit,  arithmetic, 
unit,  magnetic  tape  —  See  magnetic  tape 
unit. 

unit,  manual  input  —  See  input  unit,  man¬ 
ual. 

unit,  monitor  —  See  monitor  unit, 
unit,  on-line  —  Input/output  device  or 
auxiliary  equipment  under  direct  con¬ 
trol  of  the  computer, 
unit,  operational  —  A  combination  of  de¬ 
vices  or  a  circuitry  which  performs  a 
computer  process, 
unit,  OR  —  Same  as  gate,  OR. 
unit,  processing  —  A  part  of  a  computing 
system  which  is  the  primary  arithmetic 
and  logical  performing  module, 
unit  record  —  1 .  A  separate  record  of  in¬ 
formation  which  is  similar  to  other  rec¬ 
ords.  2.  The  medium,  usually  punched 
cards,  used  to  record  the  “unit  record.” 
3.  The  equipment  and  methods  used  to 
repetitively  process  unit  records  in 
order  to  sort,  calculate,  and  produce 
various  summary  reports  of  the  data 
contained  in  unit  record  form, 
unit,  segregating  —  See  segregating  unit, 
units  position  —  The  furthermost  right  po¬ 
sition  or  the  low  order  location.  In  the 
number  1054,  the  4  is  in  the  units  posi¬ 
tion. 

unit  string  —  A  string  of  characters  but 
one  which  has  only  one  member,  much 
like  a  null  string  which  has  no  members, 
unit,  tape  —  See  tape  unit, 
unit,  tape-processing  —  See  tape-process¬ 
ing  unit. 

unit,  transport  —  A  specific  piece  of  pe¬ 
ripheral  equipment  or  media  handling 
device  such  as  a  card  feed, 
universal  button  box  —  A  coined  term  for 
a  set  of  push  buttons  whose  functions 
are  determined  by  the  computer  pro¬ 
gram. 

universal  decimal  classification  —  An  ex¬ 
pansion  of  the  Dewey  decimal  classifica¬ 
tion  started  by  P.  Otlet  in  Brussels; 
sometimes  referred  to  as  the  Brussels 
system. 

universal  synchronous  receiver/transmitter 

—  Abbreviated  USRT.  A  typical  USRT 
is  a  single  chip  MOS/LSI  device  that  can 
totally  replace  the  serial-to-parallel  and 
paraliel-to-serial  conversion  logic  re- 
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quired  to  interface  a  word-parallel  con¬ 
troller  or  data  terminal  to  a  bit-serial, 
synchronous  communication  network. 
The  USRT  consists  of  separate  receiver 
and  transmitter  sections  with  indraen- 
dent  clocks,  data  lines,  and  status.  Com¬ 
mon  with  the  transmitter  and  receiver 
are  word  length  and  parity  mode.  Data 
is  transmitted  and  received  in  an  NRZ 
format  at  a  rate  equal  to  the  respective 
input  clock  frequency.  Data  messages 
are"  transmitted  as  a  contiguous  charac¬ 
ter  stream,  bit  synchronous  with  respect 
to  a  clock  and  character  synchronous 
with  respect  to  framing  or  “sync”  char¬ 
acters  initializing  each  message.  The 
USRT  receiver  compares  the  contents 
of  the  internal  Receiver  Sync  Register 
with  the  incoming  data  stream  in  a  bit 
transparent  mode.  When  a  compare  is 
made,  the  receiver  becomes  character 
synchronous,  formatting  a  5-,  6-,  7-,  or 
8-  bit  character  for  output  each  charac¬ 
ter  time. 

universal  Turing  machine  —  A  Turing  ma¬ 
chine  that  can  simulate  any  other  Tur¬ 
ing  machine. 

UNIX  —  A  multiprogramming  operating 
system  developed  at  Bell  Laboratories 
that  features  sophisticated  software  and 
text-developing  utilities. 

unload  —  To  remove  information  in  mas¬ 
sive  quantities  as  in  unloading  the  stor¬ 
age  contents  onto  a  magnetic  tape. 

unmodified  instruction  —  See  instruction, 
unmodified. 

unpack  ^ —  1.  To  decompose  packed  infor¬ 
mation  into  a  sequence  of  separate 
words  or  elements.  2.  To  recover  the 
original  data  from  packed  data.  3.  To 
separate  combined  items  of  information 
each  into  a  separate  machine  word. 

unscheduled  maintenance  —  See  mainte¬ 
nance,  corrective. 

unscheduled  maintenance  time  —  Same  as 

maintenance  time. 

unused  combination  —  Same  as  check,  for¬ 
bidden-combination. 

unused  command  —  Same  as  character,  il¬ 
legal. 

unused  time  —  That  time  which  is  availa¬ 
ble  for  machine  operations  but  which  is 
left  unused  and  most  often  unattended 
by  any  computer  system  personnel;  i.e., 
since  seven  24-hour  periods  per  week 
total  168  hours,  total  time  is  the  addi¬ 
tion  of  attended  time  and  unused  time, 
i.e.,  just  rest  time. 


unwind 


utilitiss,  interactive 


unwind  ^ — To  code,  explicitly,  at  length 
and  in  full  all  the  operations  of  a  cycle, 
thus  eliminating  all  red-tape  operations 
in  the  final  problem  coding.  Unwinding 
may  be  performed  automatically  by  the 
computer  during  assembly,  generation, 
or  compilation  of  a  program, 
update —  1.  To  modify  a  master  file  with 
current  information  according  to  a 
specified  procedure.  2.  To  apply  all  cur¬ 
rent  changes,  additions,  and  deletions 
(substitutions)  to  a  new  file.  3.  To  mod¬ 
ify  an  instruction  so  that  the  address 
numbers  it  contains  are  increased  by  a 
stated  amount  each  time  the  instruction 
is  performed.  4.  During  the  checkout 
period,  the  updating  run  deletes  and 
adds  programs,  corrections,  test  data, 
etc.,  to  the  master  program  file, 
updata  cursor  —  Circuitry  that  allows  a 
user  to  add  new  material  into  a  video 
terminal  memory  and  display.  The  cur¬ 
sor,  which  locates  the  current  entry  lo¬ 
cation,  is  generally  a  blinking  underline 
(although  some  are  overlines  or  boxes), 
update,  program  master-file  —  Programs 
from  the  old  master  file  are  deleted,  cor¬ 
rected,  or  left  unchanged  and  new  pro¬ 
grams  are  added  from  the  transaction 
tape.  Updating  can  include  changing  of 
program  job  assignments.  A  new  pro¬ 
gram  master  file  is  produced, 
up  time  —  The  time  during  which  equip¬ 
ment  is  either  producing  work  or  is 
available  for  productive  work.  (Con¬ 
trasted  with  down  time.) 
usage  error  —  See  error,  usage. 

USASCII  —  Abbreviation  for  USA  Stan¬ 
dard  Code  for  Information  Inter¬ 
change.  The  standard  code,  using  a 
coded  character  set  consisting  of  7-bit 
coded  characters  (eight  bits,  including 
parity  check),  used  tor  information  in¬ 
terchange  among  data  processing  sys¬ 
tems,  communications  systems  and  as¬ 
sociated  equipment.  The  USASCII  set 
consists  of  control  characters  and 
graphic  characters.  (Usually  seen  as 

user  —  The  person  or  company  using  a  re¬ 
mote  terminal  in  a  time-shared  com¬ 
puter  system  for  the  purpose  of  enter¬ 
ing  a  program  for  execution  by  the 
computer. 

user  area  (UA)^ — The  area  on  a  disk 
where  semipermanent  data  may  be 
stored.  This  area  is  also  used  to  store 
programs,  subprograms,  and  subrou¬ 
tines.  This  area  is  contrasted  with  re¬ 


served  areas  that  contain  compilers, 
track  and  sector  information,  etc.,  which 
may  not  be  written  into. 

user  class  of  service  —  A  category  of  data 
transmission  provided  in  a  network  in 
which  the  data  signaling  rate  and  termi¬ 
nal  operating  mode  is  standardized. 

user  file,  time-sharing  ^  5^#  time-sharing 
user  file. 

user  modes,  time-sharing  —  See  time-shar¬ 
ing  user  modes. 

user  number  —  See  number,  user. 

user-oriented  languages,  time-sharing  — 

See  time-sharing  user-oriented  lan¬ 
guages. 

user’s  group  —  Organizations  made  up  of 
users  of  various  computing  systems  to 

five  the  users  an  opportunity  to  share 
nowledge  they  have  gained  in  using  a 
digital  computing  system  and  exchange 
programs  they  have  developed. 

USRT  —  Abbreviation  for  Universal  Syn¬ 
chronous  Receiver/Transmitter.  A  gen¬ 
eral-purpose  communications  interface 
that  allows  a  high-speed  synchronous 
communications  device  to  transmit  data 
to  and  receive  data  from  a  microcom¬ 
puter  system.  It  connects  to  the  periph¬ 
eral  device  via  separate  serial  transmit 
and  receive  lines  and  to  the  system  ad¬ 
dress  bus  through  PIA.  Often  the  USRT 
has  separate  internal  receiver  and  trans¬ 
mitter  sections,  which  can  be  blocked  by 
two  separate  clocks.  Many  have  the  ca¬ 
pability  to  handle  different  word 
lengths,  generate  and  check  parity  and 
other  conditions,  detect  sync  during  re¬ 
ceive,  and  send  a  fill  character  during 
transmit  operation. 

utilities  —  The  standard  routines  that  are 
usually  furnished  free  with  the  purchase 
of  a  computer  system  that  are,  in  effect, 
“housekeeping”  programs, 
utilities,  executive-system  —  Included 
within  the  utilities  section  of  the  execu¬ 
tive  system  are  diagnostic  routines,  pro¬ 
gram  file-manipulation  routines,  file- 
utility  routines,  and  cooperative 
routines  for  aiding  the  user  in  perform¬ 
ing  such  functions  as  reading  cards, 
printing  line  images  on  a  printer,  trans¬ 
ferring  files  from  device  to  device,  and 
carrying  out  housekeeping  functions  re¬ 
quired  for  file  residence  on  mass-stor¬ 
age  devices. 

utilities,  interactive  —  Routines  (interac¬ 
tive)  that  load  and  punch,  display  and 
alter  memory  and  registers,  trap,  step, 
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utility  control  console 


value,  index  field 


search  memory  for  value,  fill  memory 
with  value,  hex  add  and  subtract,  relo¬ 
cate  programs,  display  block  of  mem¬ 
ory,  and  so  on. 

utility  control  console  —  A  computer  con¬ 
sole  that  is  primarily  used  to  control 
utility  and  maintenance  programs. 

utility  functions  —  Auxiliary  operations 
such  as  tape  searching,  tape-nle  copy¬ 
ing,  media  conversion,  and  dynamic 
memory  and  tape  dumps. 

utility  progrom  —  A  standard  routine  used 
to  assist  in  the  operation  of  the  com¬ 
puter,  e.g.,  a  conversion  routine,  a  sort¬ 
ing  routine,  a  printout  routine,  or  a  trac¬ 
ing  routine. 

utility  routine  —  1 .  A  standard  routine, 
usually  a  service  or  housekeeping  rou¬ 
tine.  2.  A  subroutine  for  controlling  ma¬ 
chine  functions  or  machine-produced 
conditions  that  have  little  relation  to  the 
actual  processing  of  data. 

utility  routines,  executive-control  —  Utility 
routines  are  contained  as  an  integral 
part  of  the  executive  system.  These  are 
programs  that  are  useful  for  data  con¬ 
version,  editing,  etc.  A  description  of 
the  individual  utility  routines  provided 
with  the  executive  system  is  given  in  the 


VAB  —  Abbreviation  for  Voice  Answer 
Back.  An  audio  response  unit  is  a  device 
which  can  link  a  computer  system  to  a 
telephone  network  to  provide  voice  re¬ 
sponses  to  inquiries  made  from  tele- 
pnone-type  terminals.  The  audio  re¬ 
sponse  is  composed  from  a  vocabulary 
prerecorded  in  a  digital-coded  voice  or 
a  disk-storage  device. 

vacuum  tarvo  —  That  peripheral  device 
which  maintains  a  magnetic  tape  reser¬ 
voir,  maintained  by  the  absence  of  air 
pressure  on  one  siae  of  the  tape.  See  also 
tape  reservoir. 

validity  —  1 .  Correctness;  especially  the 
degree  of  the  closeness  by  which  the  re¬ 
peated  results  approach  the  correct  re¬ 
sult.  2.  A  relative  measure  of  the  quality 
of  being  sound,  correct,  efficient,  etc. 

validity  check  —  I .  A  check  for  accuracy  of 
character  representation.  2.  A  checking 
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individual  write-ups  of  the  utility  rou¬ 
tines.  Utility  routines  are  loaded  and  ex¬ 
ecuted  from  the  master  file  by  an  execu¬ 
tive-control  statement.  Freouently  used 
programs  may  be  added  to  tne  system  as 
utility  routines.  These  programs  may 
then  be  called,  through  the  executive, 
from  the  master  file. 

utility  routinas  (Honaywall)  —  Update  and 
select  program.  A  program  under  con¬ 
trol  of  input  director  cards,  this  pro¬ 
gram  performs  master-file  update,  pro¬ 
gram  selection  and  directory  listing, 
utility  system  —  A  system  or  program  that 
is  developed  to  perform  miscellaneous 
or  utility  functions  such  as  card-to-tape, 
tape-to-printer,  and  other  peripheral 
operations  or  suboperations, 
utilization  loggers  system  —  A  program  or 
a  device  that  collects  statistical  informa¬ 
tion  about  how  the  system  is  operating, 
utilization  ratio,  doto-tronsmisslon  — 
The  data-transmission  ratio  of  useful  or 
acceptable  data  output  to  the  total  input 
of  data. 

utilization,  time  —  The  arrangement  of  a 
program  which  allows  processing  to 
continue  while  records  necessary  for 
processing  are  being  located  in  file  and 
read  into  main  and  working  storage. 


technique  based  on  known  reasonable 
limits  on  data  or  computed  results.  For 
instance;  a  man  cannot  work  400  hours 
in  one  week,  a  month  does  not  have  32 
days,  an  hourly  classified  man  very  sel¬ 
dom  has  a  net  pay  greater  than  $350.00 
per  week,  etc.  Also  called  a  reasonable¬ 
ness  check. 

validity,  data  —  See  data  validity, 
valua  —  A  value  designed  to  serve  as  a 
minimum  or  maximum  control  value 
and  often  compared  with  the  value  of 
some  index,  count,  or  signal  to  deter¬ 
mine  if  the  anticipated  maximum  or 
minimum  has  been  attained, 
valua,  absolute  —  A  particular  quantity, 
the  magnitude  of  which  is  known  by  the 
computer  but  the  algebraic  sign  is  not 
relevant. 

value,  index  field  —  The  contents  of  the 
3-bit  index  (X)  field  of  an  instruction 


value,  pIcK# 


voriable-lengfh  word 


word  (bit  12-14),  designating  one  of  the 
current  general  registers  1-7  as  an 
index  register. 

value,  place  —  The  representation  of 
quantities  by  a  positional  value  system. 

valve  control  amplifier^ — See  amplifier, 
valve  control. 

variable  —  1 .  A  symbol  whose  numeric 
value  changes  from  one  repetition  of  a 
program  to  the  next,  or  changes  within 
each  repetition  of  a  program.  2.  In 
COBOL,  a  data  item  in  storage  that  as¬ 
sumes  different  values  during  execution 
of  the  object  program, 
variable  address  —  An  address  that  is  to 
be  modified  or  has  been  modified  by  an 
index  register  or  similar  device, 
variable,  binary  —  See  binary  variable, 
variable,  binary-state  —  See  binary  vari¬ 
able. 

variable  block  —  The  number  of  charac¬ 
ters  in  a  block  of  memory  is  determined 
by  the  programmer. 

variable  connector  —  See  connector,  vari¬ 
able. 

variable,  controlled  —  A  quantity,  condi¬ 
tion,  or  part  of  a  system  which  is  subject 
to  maimpulation,  regulation,  or  control 
by  computer. 

vorioble-cycle  operation  —  See  operation, 
variable-cycle. 

variable,  dependent  —  A  variable  whose 
value  is  determined  by  some  function  of 
another  quantity  or  representation,  i.e., 
the  standard  expression  is  y  =f  (x), 
where  y  is  considered  the  dependent 
variable  because  its  value  is  determined 
by  the  value  of  x  and  the  nature  of  the 
function  to  be  performed, 
variable  field  —  A  field  in  which  the  scalar 
(or  vector)  at  any  point  changes  during 
the  time  under  consideration, 
variable  field  length  —  A  data  field  that 
may  have  a  variable  number  of  charac¬ 
ters.  This  requires  item  separators  to 
indicate  the  end  of  each  item, 
variable  field  storage  —  An  indefinite 
limit  of  length  for  the  storage  field, 
variable  formot  —  See  format,  variable, 
variable  (FORTIIAN)  —  A  variable  is  a 
symbolic  representation  (name)  that 
will  assume  a  value.  This  value  may 
change  either  for  different  executions  of 
the  program,  or  at  different  stages 
within  the  program.  For  example,  in  the 
following  statement,  both  I  and  K  are 
variables:  K  =  3  I. 


variable  function  generator  —  A  particular 
function  generator  which  operates  with 
reference  to  a  set  of  values  of  the  func¬ 
tion  which  are  present  within  the  device 
with  or  without  interpolation  between 
these  values,  i.e.,  a  cam  for  mechanical 
analog  representation, 
varioble,  Intogor  (FORTRAN)  —  An  inte¬ 
ger  variable  usually  consists  of  a  series 
of  not  more  than  six  alphameric  charac¬ 
ters  (except  special  characters),  of  which 
the  first  is  I,  J,  K,  L,  M,  or  N.  The  value 
of  I  will  be  assigned  by  a  preceding 
statement  and  may  change  from  time  to 
time,  and  the  value  of  K  will  vary  when¬ 
ever  this  computation  is  performed  with 
a  new  value  of  1.  As  with  constants,  a 
variable  may  be  integer  or  real,  depend¬ 
ing  on  whether  the  value  that  it  will  rep¬ 
resent  is  to  be  integer  or  real,  respec¬ 
tively.  In  order  to  aistinguish  between 
variables  that  will  derive  their  value 
from  an  integer  as  opposed  to  those  that 
will  derive  their  value  from  a  real  num¬ 
ber,  the  rules  for  naming  each  type  of 
variable  are  different, 
variabla  langth  —  See  length,  variable, 
variabla-langth  Raids  —  Information  is 
stored  in  variable-length  memory  areas 
called  fields.  A  field  is  defined  as  a  group 
of  consecutive  memory  locations  whose 
contents  are  treated  as  a  unit.  Each  loca¬ 
tion  within  a  field  stores  either  six  bi¬ 
nary  digits  or  one  alphanumeric  charac¬ 
ter.  Since  fields  can  be  of  any  length 
(from  one  memory  location  up  to  virtu¬ 
ally  the  maximum  number  of  locations), 
information  units  of  varying  lengths  can 
be  stored  without  wasting  memory  ca¬ 
pacity. 

variabla-langth  instructions  —  A  feature 
which  increases  memory  efficiency  by 
using  only  the  amount  necessary  for  the 
application  and  increases  speed  because 
the  machine  interprets  only  the  fields 
relevant  to  the  application.  Halfword  (2 
byte),  two-halfword  (4  bytes),  or  three- 
halfword  (6  bytes)  instructions  may  be 
used. 

variablo-longth  rocord  —  See  record,  vari¬ 
able  length. 

variablo-longth  rocord  flio  — A  file  con¬ 
taining  a  set  of  records  that  vary  in 
length. 

variablo-longth  word  —  A  computer  word 
in  which  the  number  of  characters  is  not 
fixed  but  is  variable  and  subject  to  the 
discretion  of  the  programmer,  i.e.,  stor¬ 
age  locations,  registers,  parallel  logic 
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variable,  local 
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wiring,  and  gating  are  arranged  in  such 
a  way  as  to  handle  a  character  or  digit 
singly,  but  in  storage  each  character  is 
addressable  and  thus  may  be  considered 
a  word. 

variable,  local  —  A  variable  whose  name  is 
known  only  to  the  subprogram  to  which 
it  belongs. 

variable,  manipulated  —  In  a  process  that 
is  desired  to  regulate  some  condition,  a 
quantity  is  altered  by  the  computer  in 
order  to  initiate  a  change  in  the  value  of 
the  regulated  condition, 
variable  name  —  See  name,  variable, 
variable  point  —  Pertaining  to  a  number 
system  in  which  the  location  of  the  point 
is  indicated  by  a  special  character  at  that 
location. 

variable-point  representotion  —  A  specific 
radix  notation  in  which  each  number  is 
represented  by  a  single  set  of  digits,  the 
position  of  the  radix  point  explicitly  in¬ 
dicated  by  the  inclusion  of  an  appropri¬ 
ate  character. 

varioble-preciiion  coding  compaction  — 

A  data  compaction  procedure  accom¬ 
plished  using  precision  which  is  re¬ 
duced  in  relation  to  the  magnitude  of 
the  function,  the  time,  the  independent 
variable,  or  some  other  parameter, 
variable  quantity  —  A  quantity  that  may 
assume  a  succession  of  values, 
variables,  integer  (FORTRAN)  —  An  inte¬ 
ger  variable  consists  of  a  series  of  not 
more  than  six  alphanumeric  characters 
(except  special  characters),  of  which  the 
first  is  I,  J,  K,  L,  M,  or  N. 
variables,  real  (FORTRAN)  —  A  real  vari¬ 
able  consists  of  a  series  of  not  more  than 
six  alphanumeric  characters  (except 
special  characters),  of  which  the  first  is 
alphabetic  but  not  one  of  the  integer 
indicators,  i.e.,  I,  J,  K,  L,  M  or  N. 
variable  symbol  —  In  assembler  program¬ 
ming,  a  variable  symbol  that  does  not 
have  to  be  declared  because  the  assem¬ 
bler  assigns  them  read-only  values. 

variable  time  —  See  time  scale, 
variable  time  scale  —  See  time  scale,  ex¬ 
tended. 

variable  time  scaler  —  See  time  scale, 
variable,  two-state  —  See  binary  variable, 
variable,  two-valued  —  See  binary  vari¬ 
able. 

variable  word  —  The  specific  feature  in 
which  the  number  of  characters  handled 


in  the  unit  is  not  constant.  For  contrast, 
see  fixed  word. 

variable  word  length  —  1 .  A  phrase  refer¬ 
ring  to  a  computer  in  which  the  number 
of  characters  addressed  is  not  a  fixed 
number  but  is  varied  by  the  data  or  in¬ 
struction.  2.  The  number  of  positions  in 
a  storage  field  is  determined  by  the  pro¬ 
grammer. 

variation  indicator  —  An  instruction  that 
changes  an  operand  or  command. 

VDT  —  Abbreviation  for  Visual  Display 
Terminal.  VDTs  include  all  devices 
which  permit  input  to  a  computer  (by  a 
user,  not  a  computer  operator)  through 
a  keyboard  anci/or  some  other  manual 
input  method  (light  pen,  cursor  con¬ 
trols,  function  buttons),  and  whose  pri¬ 
mary  output  method  is  visual  (i.e.,  vola¬ 
tile  or  soft  copy)  display  of 
alphanumeric  and/or  graphical  infor¬ 
mation.  Excluded  are  devices  with  only 
a  few  characters’  worth  of  display  capac¬ 
ity — say,  under  100 — since  that  nor¬ 
mally  implies  that  they  have  a  special 
urpose.  Many  terminal  devices — POS, 
anking,  credit  verification,  industrial 
data-collection  terminals,  etc. — now 
employ  visual  display  devices  using  vari¬ 
ous  technologies. 

voctor  —  1 .  The  term  for  a  symbol  which 
denotes  a  directed  quantity,  i.e.,  one 
which  cannot  be  completely  described 
except  in  terms  of  both  magnitude  and 
direction  (e.g.,  wind  velocities,  voltage 
and  currents  of  electricity,  and  forces  of 
all  kinds).  2.  A  1 -dimensional  array. 

vector  olgebro — ^Manipulation  of  sym¬ 
bols  representing  vector  quantities  ac¬ 
cording  to  laws  of  addition,  subtraction, 
multiplication,  and  division  which  these 
quantities  obey. 

vector  diagram  —  An  arrangement  of  vec¬ 
tors  showing  the  relationships  between 
alternating  quantities  having  the  same 
frequency. 

vectored  interrupt  —  An  interrupt  scheme 
where  each  interrupting  device  causes 
the  operating  system  to  Branch  to  a  diff¬ 
erent  interrupt  routine.  This  scheme  is 
useful  for  very  fast  interrupt  response. 

vectored  priority  interrupts  —  V^ariqus 
maskable  products  that  can  be  used  with 
time  counters  for  external  inputs  or 
dedicated  external  inputs.  Each  vector 
jumps  the  program  to  a  specific  memory 
address. 

vectored  restart  —  The  capability  of  auto- 
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vector  graphics 

matically  clearing  the  system  during  re¬ 
start,  saving  program  steps, 
vector  graphics  —  The  most  common 
class  of  graphics  is  called  vector  graph¬ 
ics.  All  vector  output  consists  oi  lines 
and  curves  drawn  point-to-point  by  the 
output  device  as  ordered  by  the  com¬ 
puter.  The  other  class  is  called  raster 
graphics.  The  computer  orders  each 
picture  element  (PIXEL)  darkened  or 
not,  usually  in  a  regular  pattern  such  as 
a  television  scan. 

vector,  interface  —  In  some  systems,  the 
interface  vector  is  the  input/output  path 
between  the  microcontrolled  system 
and  the  user  equipment.  Each  bit  in  the 
interface  provides  a  program  addressa¬ 
ble,  buffered,  bidirectional  path.  Both 
the  microcontroller  and  the  user  have 
simultaneous  access  to  each  bit  for  read 
or  write  operations.  Bits  are  often 
grouped  into  8-bit  interface  vector  bytes 
to  simplify  user  control  of  the  interface 
and  access  by  the  program.  In  one  sys¬ 
tem  the  processor  treats  the  interface 
vector  as  an  n-word,  variable  field,  ran¬ 
dom  access  storage.  Control  elements 
in  the  interpreter  specify  the  word  to  be 
accessed  as  well  as  the  bit  position  and 
length  of  the  data  field  to  be  read  or 
written. 

vector,  transfer  —  A  table  that  contains  a 
list  of  transfer  instructions  of  all  the 
programs  that  are  in  core,  which  ena¬ 
bles  transfers  of  control  to  be  made 
from  one  program  to  another  program. 
Veitch  chart  —  See  chart,  Veitch. 

Venn  diagram  —  A  diagram  in  which  sets 
are  represented  by  closed  regions, 
verb  —  In  COBOL,  an  instruction  word 
that  specifies  one  or  more  operations  to 
be  performed  by  a  data  processor, 
verbs,  processor  —  Verbs  which  specify  to 
the  processor  the  procedures  by  which 
a  source  program  is  to  be  translated  into 
an  object  program.  Such  verbs  do  not 
cause  action  at  object  time, 
verbs,  program  —  Verbs  which  cause  the 
processor  to  generate  machine  instruc¬ 
tions  that  will  be  executed  by  the  object 
program. 

verification  —  That  act  which  attempts  to 
make  analytical  comparisons  of  data  and 
which  indicates  or  rejects  two  sets  of 
data  which  fail  to  compare  accurately, 
verification  mode  —  In  systems  with  time 
sharing,  a  mode  of  operation  under  the 
EDIT  command  in  which  all  subcom- 


videodisc  computer  system 

mands  are  acknowledged  and  any  tex¬ 
tual  changes  are  displayed  as  they  are 
made. 

verifier  —  LA  manually  operated  punch- 
card  machine  that  reports,  by  means  of 
visual  signals,  whether  a  card  is 

f)unched  as  intended.  2.  A  device,  simi- 
ar  to  a  card  punch,  for  checking  the 
inscribing  of  clata  by  rekeying, 
verifier,  tape  —  A  device  designed  for 
checking  the  accuracy  of  punched  tape 
by  comparing  previously  punched  tape 
with  a  second  manual  punching  of  tne 
same  data,  with  the  machine  signaling 
discrepancies. 

verify —  1.  To  check,  usually  with  an  au¬ 
tomatic  machine,  one  typing  or  record¬ 
ing  of  data  against  another  in  order  to 
minimize  the  number  of  human  errors 
or  mistakes  in  the  data  transcription.  2. 
In  preparing  data  for  a  computer,  to 
make  certain  that  the  data  prepared  is 
correct. 

verify,  key  —  See  key- verify, 
vertical  feed  —  Indicates  the  attitude  in 
which  a  card  is  placed  in  the  hopper, 
enters,  and  traverses  the  card  track. 

vertical  format  —  Pertaining  to  the  verti¬ 
cal  arrangement  of  data,  as  viewed  by  an 
observer  of  a  document, 
vertical  parity  check  —  Same  as  check,  even 
parity. 

vertical  processor  —  A  microprogrammed 
computer  that  uses  a  narrow  microin¬ 
struction  word.  This  restricts  the  num¬ 
ber  of  micro-orders  per  microinstruc¬ 
tion,  but  makes  microprogramming 
easier. 

vertical  redundance  —  An  error  condition 
that  exists  when  a  character  fails  a  parity 
check;  i.e.,  has  an  even  number  of  bits  in 
an  odd-parity  system,  or  vice  versa. 

vertical  table  —  A  table  where  the  bytes  of 
each  entry  are  stored  sequentially.  That 
is,  entry  one,  byte  one,  entry  two,  bvte 
one,  etc.  FORTRAN  stores  arrays  in  this 
manner. 

V  format  —  A  data  record  format  de¬ 
signed  so  that  the  logical  records  are  of 
variable  length  and  each  record  begins 
with  a  record  length  indication, 
video-data  interrogator  —  A  terminal  unit 
that  is  comprised  of  a  keyboard  and  sep¬ 
arable  associated  display,  providing  a 
terminal  facility  for  conventional  com¬ 
munications  lines. 

videodisc  computer  system  —  The  sim- 
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plest  system  consists  of  a  television  re¬ 
ceiver,  a  videodisc  player,  and  a  remote- 
control  key  pad  with  which  to  operate 
the  player.  Tne  typical  disc  is  thin,  flexi¬ 
ble,  and  transparent.  In  practice,  one 
never  sees  or  touches  the  disc  itself;  it  is 
stored  in  a  cardboard  cassette.  When 
the  cassette  is  placed  in  the  player,  the 
machine  removes  the  disc  and  then  rein¬ 
serts  it  into  the  cassette  when  playback 
is  finished. 

videodisc  microprocessor  —  A  micro¬ 
processor  that  facilitates  the  interfacing 
of  a  videodisc  player  with  computers 
and  other  data  processors.  The  micro¬ 
processor  also  lets  the  viewer  control 
the  display  in  self-instructional  audiovi¬ 
sual  devices  using  search,  etc. 

videodisc,  optical  —  In  an  optical  unit,  the 

fiickup  system  involves  a  low-power 
aser  beam  so  that  no  physical  structure 
touches  the  tracks  on  the  disc.  The  laser 
is  located  under  the  disc  surface,  which 
is  sealed  with  a  plastic  coating  to  pre¬ 
vent  contamination  of  the  information 
by  dust  or  fingerprints.  The  laser  reads 
the  video  and  two  audio  tracks  through 
this  protective  covering. 

videodisc  parameters  —  Some  of  the  perti¬ 
nent  parameters  that  apply  to  all  video¬ 
disc  systems  are  playing  time,  signal-to- 
noise  ratio,  track  width,  and  highest 
spatial  frequency.  The  three  classes  of 
systems  are  mecnanical,  capacitive,  and 
optical. 

video  display  units,  data  transmission  — 

Any  type  of  input/output  equipment 
with  a  special  feature  of  displaying  in¬ 
formation  on  a  screen. 

video  generator  —  A  device  that  accepts 
commands  from  the  keyboard  and 
drives  the  tv  monitor.  On  many  units,  a 
2K  X  16  RAM  is  included  in  the  module 
for  storing  display  area  patterns  and  mi¬ 
crocode  mr  graphic  symbols. 

videograph  —  High-speed  cathode-ray 
printer. 

videoscan  optical  character  reader  — 

A  unit  that  combines  OCR  (optical  char¬ 
acter  reader)  with  mark  sense  and  card 
read.  It  can  read  printing  and  marks  in 
the  same  pass.  It  can  readholes  in  cards. 

video-screen  management  —  Such  activi¬ 
ties  relate  to  direct  cursor  positioning, 
cursor  control  functions,  programma¬ 
ble  character  blink  features,  screen 
erase  and  character  repeal  keys,  and 
others. 


virtual  memory  oddress 

violation  subroutines  —  See  subroutines, 
violation. 

virgin  coil  —  Tape  completely  devoid  of 
punches. 

virgin  medium  —  That  storage  medium  in 
which  no  data  is  recorded,  i.e.,  paper 
which  is  completely  unmarked,  or  paper 
tape  which  has  no  holes  punched  in  it. 

virtual  —  Apparent,  as  contrasted  with  ac¬ 
tual  or  absolute. 

virtual  address  —  The  immediate  address 
or  real-time  address. 

virtual  address,  effective  —  The  virtual 
address  value  after  only  indirect  ad¬ 
dressing  and/or  indexing  modifications 
have  been  accomplished,  but  before 
memory  mapping  is  performed. 

virtual  addressing  —  Same  as  addressing, 
immediate. 

virtual  address  space  —  In  virtual  storage 
systems,  the  virtual  storage  assigned  to 
a  job,  terminal  user,  or  system  task. 

virtual  call  —  A  user  communications  fa¬ 
cility  in  which  a  call  set-up  procedure 
and  a  call  clearing  procedure  will  deter¬ 
mine  a  period  of  communication  be¬ 
tween  two  DTEs,  in  which  user’s  data 
will  be  transferred  in  the  network  in  the 
packet  mode  of  operation.  All  user’s 
data  is  delivered  from  the  network  in  the 
same  order  in  which  it  is  received  by  the 
network. 

virtual  circuit  —  A  synthetic  equivalent  of  a 
real  circuit  (point  to  point)  aerived  from 
a  store-anci-forward  packet  network. 
Data  packets  are  kept  in  sequence  at  the 
deliver  point  (though  not  necessarily  in 
transit). 

virtual  copy  —  The  production  of  an  es¬ 
sentially  exact  copy  of  the  contents  of 
locations  in  the  memory  of  a  computer 
onto  an  external  bulk  storage  device,  in¬ 
cluding  reproducing  the  information  re¬ 
garding  the  exact  memory  addresses  in 
which  the  data  being  stored  resides. 
The  addressing  information  is  required 
so  that  the  data  can  be  restored  later  to 
the  exact  same  locations  in  the  exact 
same  format  in  the  computer  as  though 
the  memory  contents  nad  never  been 
altered.  The  process  of  making  a  "vir¬ 
tual  copy"  allows  a  program  to  be  com¬ 
pletely  removed  ana  then  later  restored 
to  a  computer  leaving  no  trace  of  the 
interruption. 

virtual  mamory  —  See  memory,  virtual. 

virtual  memory  address  —  See  memory  ad¬ 
dress,  virtual. 
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virtual  mamory  concepts 


visual  terminal  types 


virtual  memory  concepts  —  Two  impor¬ 
tant  concepts  of  virtual  memory  systems 
are  those  of  address  space  and  memory 
space.  The  address  space  is  the  set  of  all 
locations  used  by  a  program,  both  in¬ 
struction  and  data.  The  memory  space 
is  the  set  of  actual  hardware  locations 
available  on  the  machine.  Programs 
running  under  virtual  memory  will  gen¬ 
erally  have  their  address  space  much 
larger  than  the  memory  space,  A  map¬ 
ping  or  function  from  the  address  space 
to  me  memory  space  is  needed.  Nor¬ 
mally  virtual  memory  space  is  needed. 
In  other  words,  the  address  used  by  a 
program  may  not  correspond  to  the  ac¬ 
tual  hardware  address  oi  the  item  being 
referenced.  Therefore,  something  is 
needed  to  translate  a  program  or  virtual 
address  into  a  hardware  address.  Nor¬ 
mally  virtual  memory  systems  have  spe¬ 
cial  hardware  which  will  intercept  all 
program  addresses  and  send  them  to  be 
translated.  In  addition,  many  systems 
also  have  hardware  address  translation 
routines  which  generally  involve  a  hard¬ 
ware  table  with  entries  for  each  page  in 
memory. 

virtual  inamory  pointer  —  An  aid  for  stor¬ 
age  efficiency.  Some  computers  are  de¬ 
signed  so  that  parts  of  programs  and 
data  may  be  scattered  through  main 
memory  and  auxiliary  storage.  Various 
pointers  or  lists  of  pointers  automati¬ 
cally  keep  track  of  the  location  of  these 
program  portions.  The  user  of  comput¬ 
ers  so  designed  may  be  unaware  of  this 
scattering  procedure  and  most  often 
operates  computing  procedures  as 
though  he  were  using  normal  memory. 

virtual  mamory  typos  —  Demand-paged 
virtual  memory  uses  a  mapping  con¬ 
cept.  It  breaks  up  a  program  into 
“pages”  of  small  equal  size  and  stores 
them  on  a  fast  disk  or  drum.  It  also  logi¬ 
cally  divides  physical  memory  into  page¬ 
sized  frames  with  hardware  and  man¬ 
ages  the  process  of  filling  active  physical 
memory  with  appropriate  program 
pages  on  a  demand  basis.  Segmented 
virtual  memory  does  not  use  a  map. 
Rather,  a  program  is  divided  into  a  root 
portion  and  a  number  of  other  seg¬ 
ments.  The  root  remains  memory  resi¬ 
dent  and  calls  other  segments  as 
needed.  The  compiler  generates  the 
root  and  its  segments,  but  the  user  must 
be  sure  that  the  real  memory,  or  the  part 
that  he  is  using,  usually  his  partition,  is 
at  least  as  large  as  the  largest  segment. 


visible  file  —  The  grouping  or  systematic 
arrangement  of  forms,  cards,  or  docu¬ 
ments,  so  that  data  placed  on  the  mar¬ 
gin  may  serve  as  an  index  which  the  user 
can  quickly  see  without  the  necessity  of 
withdrawing  each  item, 
visual  display  interface  —  A  numeric  or  al¬ 
phanumeric  visual  display  that  conveys 
the  results  of  computation  or  measure¬ 
ment  to  the  observer, 
visual  display  terminals  —  Abbreviated 
VDTs.  VDTs  include  all  devices  which 
permit  input  to  a  computer  (by  a  user, 
not  a  computer  operator)  through  a  key¬ 
board  ana/or  some  other  manual  input 
method  (light  pen,  cursor  controls, 
function  buttons),  and  whose  primary 
output  method  is  visual  (i.e.,  volatile  or 
soft  copy)  display  of  alphanumeric  and¬ 
/or  graphical  information.  Excluded  are 
devices  with  only  a  few  characters’ 
worth  of  display  capacity — say,  under 
100 — since  tnat  normally  implies  that 
they  have  a  special  purpose.  Many  ter¬ 
minal  devices — POS,  banking,  credit 
verification,  industrial  data  collection 
terminals,  etc. — now  employ  visual  dis¬ 
play  devices  using  various  technologies. 

visual  error  representation  —  When  a 
transmission  has  not  been  properly  re¬ 
ceived  after  three  successive  tries,  the 
third  transmission  will  be  printed.  The 
line  will  be  transmitted  again  and  may 
be  printed  for  comparison  with  the  third 
transmission. 

visual  inquiry  station  —  Usually  an  input- 
/output  unit  which  permits  the  interro¬ 
gation  of  an  automatic  data  processing 
system  by  the  immediate  processing  of 
data  from  a  human  or  terminal  (auto¬ 
matic)  source,  together  with  the  display 
of  the  results  of  the  processing  ...  in 
many  cases,  on  a  cathode  ray  tube  (crt). 
visual  scannor  —  1 .  A  device  that  scans  op¬ 
tically  and  usually  generates  an  analog 
or  digital  signal.  2.  A  device  that  opti¬ 
cally  scans  printed  or  written  data  and 
generates  their  representation. 

visual  torniinal  typos  —  There  are  several 
alternative  technologies  to  crt  termi¬ 
nals,  including  plasma  panel  displays, 
magneto-optic  displays,  and  injection 
electroluminescence  light-emitting  di¬ 
ode  (LED)  displays.  In  displays  having 
a  very  small  number  of  characters, 
lasma  panel  and  LED  techniques  are 
eing  used.  From  a  longer  range  stand¬ 
point  the  LED  technology  is  perhaps  the 
most  promising  because  of  its  compati- 
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vocabulary 

bility  with  other  semiconductor  LSI 
technologies. 

vocabulary  —  1 .  A  list  of  operating  codes 
or  instructions  available  to  the  pro¬ 
grammer  for  writing  the  program  for  a 
iven  problem  for  a  specific  computer. 

.  A  group  of  characters  occupying  one 
storage  location.  This  unit  of  informa¬ 
tion  IS  treated  and  transported  by  the 
computer  circuits  as  an  entity;  it  is 
treated  by  the  control  unit  as  an  instruc¬ 
tion,  ana  by  the  arithmetic  unit  as  a 
quantity. 

vocabulary  size,  voice  system  —  The 

number  of  utterances  (words  or  short 
phrases)  that  can  be  distinctly  recog¬ 
nized  and  digitally  encoded.  The  larger 
the  vocabulary,  tne  more  complex  the 
source  data  that  can  be  handled  without 
special  software. 

vocabulary,  sophisticated  —  An  advanced 
and  elaborate  set  of  instructions.  Some 
special  chips  can  perform  only  the  more 
common  mathematical  calculations 
such  as  addition,  multiplication,  and 
subtraction.  A  computer  with  a  sophis¬ 
ticated  vocabulary  in  chip  form  can  go 
beyond  this  and  perform  operations 
such  as  linearization,  extract  square 
root,  and  select  highest  number. 

voice  answer  back  —  Same  as  VAB. 

voice  frequency  —  A  frequency  lying 
within  a  part  of  the  human  audio  range. 
Voice  frequencies  used  for  commercial 
transmission  of  speech  usually  lie  within 
the  range  of  200  to  3000  hertz. 

voice-grade  channel  —  A  channel  which  is 
suitable  for  transmission  of  speech,  dig¬ 
ital  or  analog  data,  or  facsimile. 

voice-grade  service  (voice  channel)  — 

This  term  originally  referred  to  a  ser¬ 
vice  provided  by  the  common  carriers 
that  included  a  circuit  capable  of  carry¬ 
ing  a  voice  transmission.  Now,  when 
used  in  reference  to  the  transmission  of 
data,  it  also  refers  to  a  circuit  of  suffi¬ 
cient  bandwidth  to  permit  a  data-trans- 
fer  rate  up  to  2400  bits  per  second.  Pri¬ 
marily  tne  term  distinguishes  this 
service  from  teleprinter  grade  service  in 
reference  to  regulatory  agencies’  tariffs. 

void  —  In  character  recognition,  the  un¬ 
desired  absence  of  ink  within  the  outline 
of  a  character  as  might  occur  in  mag¬ 
netic  ink  characters  or  optical  characters 
and  is  most  oftefi  due  to  defects  in  the 
inks,  paper,  or  printing  process. 

volatile  —  A  characteristic  of  becoming 
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lost  or  erased  when  power  is  removed, 
i.e.,  the  loss  of  data  where  it  is  not  re¬ 
turned  or  recovered  when  power  is  re¬ 
stored.  Some  such  units,  as  tape  units, 
are  in  a  volatile  condition  if  such  a 
power  loss  occurs. 

volatile  file  —  A  temporary  or  rapidly 
changing  program  or  file. 

volatile  memory  —  This  is  a  standard 
read/write  memory  whose  content  is  ir¬ 
retrievably  lost  when  operating  power  is 
removed  by  accident  or  as  contrived. 
Virtually  all  types  of  read/write  semi¬ 
conductor  memory  are  volatile,  but  new 
technologies  are  being  introduced  to 
avoid  this  possible  calamity. 

volatile  storage  —  A  storage  device  in 
which  stored  data  are  lost  when  the  ap¬ 
plied  power  is  removed,  e.g.,  an  acous¬ 
tic  delay  line. 

volatility  —  The  aspect  of  loss  or  altera¬ 
tion  of  electrical  energy  in  storage. 

volatility  of  storage  —  The  tendency  of  a 
storage  device  to  lose  data  when  the 
electric  power  is  cut  off.  Storage  media 
may  be  classed  as  volatile  (e.g.,  electro¬ 
static  storage  tubes)  or  nonvolatile  (e.g., 
magnetic  tape). 

volume  statistics  —  The  groups  of  various 
pertinent  facts  in  relation  to  the  nature 
and  level  of  operations  of  an  area  under 
consideration  expressed  in  numbers 
(e.g.,  number  of  sellers,  number  of  diff¬ 
erent  items,  orders,  purchases,  etc.), 
plus,  or  including,  subclassifications  of 
these  data  to  obtain  a  clear  understand¬ 
ing  of  the  pattern  of  the  operations. 

volume  test  —  The  processing  of  a  volume 
of  actual  data  to  check  for  program  mal¬ 
functions. 

voluntary  interrupt  —  An  interrupt  to  the 
rocessor  or  operating  system  caused 
y  an  object  program’s  deliberate  use  of 
a  function  known  to  cause  an  interrupt, 
and  hence  under  program  control. 

von  Neumann  sort  —  A  technique  used  in 
a  sort  program  to  merge  strings  of  se¬ 
quenced  data.  The  power  of  the  merge 
is  equal  to  T/2. 

VS  —  Abbreviation  for  Virtual  System.  A 
type  of  operating  system  under  which 
tne  user  utilizes  the  system  in  a  method 
that  appears  to  be  accessing  more  main 
storage  than  the  system  actually  has.  A 
virtual  system  emulates  this  extra  stor¬ 
age.  Used  on  batch  and  time-sharing 
systems. 

VTAM  —  Abbreviation  for  V^ortex  Tele- 
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way  station 


communications  Method.  A  special  data 
communications  software  package  that 
organizes  and  simplifies  data-communi- 
cations  programming  to  serve  remote 
workstations  for  a  host  computer. 


VTR  —  Abbreviation  for  Video  Tape  Re¬ 
corder.  VTRs  are  open-reel  machines 
that  do  not  take  video  cassettes  or  car¬ 
tridges.  (VCR  is  the  abbreviation  for 
Video  Cassette  Recorder.) 
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wait — ^The  condition  a  real-time  pro¬ 
gram  meets  when  it  requires  informa¬ 
tion  from  a  file-storage  unit  and  is 
forced  to  “wait”  until  the  required  file 
record  is  accessed  and  brought  into  the 
main  memory.  File-oriented  systems 
have  this  characteristic  that  leads  to 
multiprogrammed  approaches  by  inter¬ 
leaving  and  overlapping  “wait”  times 
for  one  program  to  achieve  process  time 
for  another  program. 

waiting  lines  (queuing  theory)  —  When  a 
flow  of  goods  (or  customers)  is  bot¬ 
tlenecked  at  a  particular  servicing  point, 
losses  accumulate  in  the  form  of  lost 
business,  idle  equipment,  and  unused 
labor.  Minimizing  such  costs  involved  in 
waiting  lines,  or  queues,  is  the  object  of 
queuing  theory,  an  O/R  (operations  re¬ 
search)  technique  for  the  most  efficient 
handling  of  a  waiting  line  at  a  particular 
service  point. 

waiting  list  —  A  procedure  for  organizing 
and  controlling  the  data  of  unprocessed 
operational  programs.  These  lines  are 
ordinarily  maintained  by  the  control 
program. 

waiting  mode  time  sharing  —  See  time 
sharing,  waiting  mode. 

waiting  state  —  The  state  of  an  interrupt 
level  that  is  armed  and  has  received  an 
interrupt  trigger  signal,  but  is  not  yet 
allowed  to  become  active. 

waiting  time  —  Same  as  latency,  the  time 
interval  between  the  instant  the  control 
unit  signals  the  details,  addresses,  etc., 
of  a  transfer  of  data  to  or  from  the  stor¬ 
age  unit  and  the  instant  the  transfer 
commences. 

WAIT  macroinstruction  —  In  multithread 
processing,  the  presentation  of  a  re- 
uest  on  one  message  that  causes  a 
elay  so  that  no  processing  can  go  on.  A 
WAIT  macro  is  given  which  shifts  con¬ 
trol  to  a  supervisory  program  so  that 
work  may  continue  on  other  messages. 


Work  on  the  delayed  message  will  con¬ 
tinue  only  when  the  cause  of  the  delay  is 
removed. 

wait  tim®  —  The  time  interval  during 
which  a  processing  unit  is  waiting  for 
information  to  be  retrieved  from  a  serial 
access  file  or  to  be  located  by  a  search. 

warning  marker,  destination  (DWM)  — 
A  reflective  spot  on  the  back  of  a  mag¬ 
netic  tape,  18  feet  from  the  physical  end 
of  the  tape,  which  is  sensed  photoelec- 
trically  to  indicate  that  the  physical  end 
of  the  tape  is  approaching. 

waste  Instruction  —  Same  as  instruction, 
dummy. 

watchdog  —  This  type  of  equipment  is 
used  to  discern  whether  some  pre¬ 
scribed  condition  is  present,  usually 
within  a  predetermined  time  perioa. 
Also  called  invigilator. 

watchdog  timer  —  A  timer  set  by  the  pro¬ 
gram  to  prevent  the  system  from  loop¬ 
ing  endlessly  or  becoming  idle  be¬ 
cause  of  program  errors  or  equipment 
faults. 

WATS  (Wide  Area  Telephone  Service) 

—  A  service  that  provides  a  special  line 
allowing  the  customer  to  call  a  certain 
zone  (or  band),  on  a  direct-distance  di¬ 
aling  basis,  for  a  flat  monthly  charge. 
The  continental  United  States  is  divided 
into  six  bands  for  the  purpose  of  deter¬ 
mining  rates. 

woveform  generator  —  A  circuit  driven  by 
pulses  from  the  master  clock;  it  operates 
in  conjunction  with  the  operation  de¬ 
coder  to  generate  timed  pulses  needed 
by  other  machine  circuits  to  perform  the 
various  operations. 

way-operated  circuit  —  A  circuit  shared  by 
three  or  more  stations  on  a  party-line 
basis.  One  of  the  stations  may  be  a 
switching  center. 

way  station  —  A  telegraphic  term  used  to 
refer  to  one  of  the  stations  on  a  mul¬ 
tipoint  network. 
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woar  roslitonco  —  Manufacturers  of  print¬ 
ing  ribbons  advise  that  they  have  ouilt- 
in  resistance  to  resist  severe  reduction 
to  produce  images  after  first-runs  and 
normal  use. 

woightod  ovorogo  —  A  moving  average 
performed  on  data  in  which  some  of  the 
values  are  more  heavily  valued  than  oth¬ 
ers. 

whool,  printer  —  See  printer  wheel, 
whoolt,  typo  —  Same  as  print  wheel. 

Wide  Area  Tolophono  Service  —  See 

WATS. 

Williomt  tube  —  A  cathode-ray  tube  used 
as  an  electrostatic  storage  device  of  the 
type  designed  by  F.  C.  Williams,  Man¬ 
chester  University. 

WillioRit-tube  storage  —  See  Williams 
tube. 

winding  —  A  conductive  path,  usually  of 
wire,  that  is  inductively  coupled  to  a 
magnetic  device, 
wire  board  —  See  board, 
wired  OR  —  Externally  connecting  sepa¬ 
rate  circuits  or  functions  so  that  the 
combination  of  their  outputs  results  in 
an  “OR”  function.  The  point  at  which 
the  separate  circuits  are  wired  together 
will  be  a  “1”  if  any  circuit  feeding  into 
this  point  is  “1.” 

wire,  magnetic  —  A  wire  made  of,  or 
coated  with,  a  magnetic  material  and 
used  for  magnetic  recording, 
wire  printer  —  See  printer,  wire, 
wire  wrap  —  A  method  of  making  an  elec¬ 
trical  connection  in  an  electrical  circuit 
by  wrapping  wires  around  specially  de¬ 
signed  terminals, 
wiring  board  —  See  control  panel, 
word  —  1 .  A  set  of  characters  that  occu- 
ies  one  storage  location  and  is  treated 
y  the  computer  circuits  as  a  unit  and 
transported  as  such.  Ordinarily  a  word 
is  treated  by  the  control  unit  as  an  in¬ 
struction,  and  by  the  arithmetic  unit  as 
a  quantity.  Word  lengths  are  fixed  or 
variable,  depending  on  the  particular 
computer.  2.  A  unit  of  data.  A  set  of 
characters  that  may  be  of  any  length  and 
occupies  one  storage  location.  A  word  is 
usually  treated  as  a  unit  by  a  data  proc¬ 
essing  machine.  Quantities,  aollar 
amounts  and  names  are  examples  of 
words.  3.  In  telegraphy,  5  characters 
plus  1  space,  or  6  keystrokes, 
word,  alphabofic  —  A  specific  word  en¬ 
tirely  of  characters  of  an  alphabet  or 
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special  signs  and  symbols — hyphens, 
semicolons,  etc. 

word  arrongomont,  communications  — 

The  standard  communication  subsys¬ 
tem  accommodates  four  t)^es  of  com¬ 
puter  input/output  words.  They  are  the 
lunction  word,  input-data  word,  output- 
data  word,  and  output-data  request 
word. 

word,  banner  —  The  first  word  in  a  file 
record. 

word/byto/nibblo  —  These  terms  are 
often  misused  in  describing  micro¬ 
processor  data.  For  a  specific  micro¬ 
processor,  a  word  is  the  number  of  bits 
associated  with  the  instruction  or  data 
length.  This  can  be  4,  8,  16  bits,  etc., 
d^ending  on  the  machine.  A  byte  spe¬ 
cifically  refers  to  an  8-bit  word;  a  byte 
can  be  manipulated  by  a  4,  8,  or  16-bit 
microprocessor.  For  example,  instruc¬ 
tions  are  often  provided  to  deal  with 
byte  data  in  4-  or  16-bit  processors.  This 
is  called  byte  handling,  and  is  indepen¬ 
dent  of  the  natural  word  size  of  the  ma¬ 
chine. 

A  nibble  is  4  bits,  and  it  takes  two 
nibbles  to  make  a  byte.  Nibble  (or  4  bit) 
control  can  be  found  on  many  8-bit 
word  machines  as  well  as  on  some  16-bit 
machines.  Four-bit  operations  are  usu¬ 
ally  associated  with  hexadecimal  (hex) 
or  binary  coded  decimal  (bed)  opera¬ 
tions. 

word,  coll  —  That  set  of  characters  de¬ 
signed  to  identify,  label,  or  place  a  sub¬ 
routine  or  data  into  the  subroutine  itself 
or  into  a  program  of  which  a  subroutine 
is  a  part.  The  call  word  acts  as  the  iden¬ 
tifier. 

word  capacity  —  The  selection  of  one  of 
the  word  lengths  of  the  equipment  as  a 
datum  and  thus  to  classify  different  op¬ 
erations  as  partial  or  multiples  of  these 
lengths  for  working. 

word,  chock  —  A  machine  word  is  often 
used  to  represent  a  check  symbol  and 
this  is  appended  and  printed  to  the 
block,  thus  signifying  the  check. 

word,  communicationi  status  —  The  status 
word  is  sent  to  the  central  processor  in 
the  same  manner  as  the  input  data 
word,  except  that  an  external  interrupt 
signal  is  generated  after  the  channel 
synchronizer  has  placed  the  word  on  the 
input  data  lines.  In  this  way,  the  central 
processor  can  distinguish  status  words 
from  input  data  words. 

word,  computer  —  A  group  of  characters 


word,  cennoctive 


word  pattern 


(bits)  which  are  treated  as  a  unit  and 
which  are  stored  in  one  computer  stor¬ 
age  location,  each  word  being  addressa¬ 
ble,  such  words  being  instruction  words 
with  address  and  operation  parts  or  a 
data  word  with  alphanumeric  characters 
of  fixed  or  real  numbers.  Parts  of  com¬ 
puter  words  are  syllables,  bytes,  etc. 
word,  connective  —  A  COBOL  reserved 
term  to  denote  the  presence  of  a  qual¬ 
ifier.  It  may  also  be  used  to  form  a  com¬ 
pound  condition. 

word,  control  —  A  word  in  the  memory, 
usually  the  first  or  last  of  a  record,  or 
first  or  last  word  of  a  block,  that  carries 
indicative  information  for  the  following 
words,  records,  or  blocks, 
word,  duoprimed  —  A  computer  word 
containing  a  representation  of  the  6,  7, 
8,  and  9  rows  of  information  from  an 
80-column  card. 

word,  ERROR  status  —  This  status  word 
indicates  that  the.  remote  computing 
system  has  detected  an  error, 
word,  fixod  —  The  limitation  of  equip¬ 
ment  as  to  the  constant  number  of  char¬ 
acters  which  the  equipment  will  handle, 
word,  fixed-longth  —  See  fixed-length 
word. 

word  gonerotor,  monuol  —  Same  as  genera¬ 
tor,  manual  number. 

word-half  —  A  group  of  characters  that 
represent  half  of  a  computer  word  for 
acldressing  purposes  as  a  unit  in  stor¬ 
age. 

word  Indox  —  The  contents  of  a  storage 
position  or  register  that  may  be  used  to 
automatically  modify  the  effective  ad¬ 
dress  of  any  given  instruction. 

word,  information  —  See  information 
word. 

word,  instruction  —  See  instruction  word, 
word  koy  —  See  key. 

word  longth  —  The  number  of  bits  or 
characters  which  are  handled  as  a  unit 
by  the  equipment,  as  a  size  of  the  field, 
word  length  computer,  variable  —  A  com¬ 
puter  designed  to  treat  information  hav¬ 
ing  a  variable  number  of  bits, 
word  length,  doto  —  Same  as  word  capac¬ 
ity. 

word  length,  double  —  Many  arithmetic 
instructions  produce  two  word  results. 
With  fixed-point  multiplication,  a  dou¬ 
ble-length  product  is  stored  in  two  A 
registers  of  control  storage  for  integer 
and  fractional  operations.  Integer  and 


fractional  division  is  performed  upon  a 
double-length  dividend  with  the  re¬ 
mainder  and  the  quotient  retained  in 
the  A  registers. 

word  location,  offective  —  The  storage  lo¬ 
cation  pointed  to  by  the  effective  virtual 
address  of  a  word-addressing  instruc¬ 
tion. 

word,  long  —  The  longest  or  lengthiest 
computer  word  which  a  particular  com¬ 
puter  can  handle.  They  may  be  made  up 
of  full  words,  two  full  words,  or  a  dou¬ 
ble-length  word. 

word,  machine  —  A  unit  of  information  of 
a  standard  number  of  characters  which 
a  machine  regularly  handles  in  each 
transfer;  e.g.,  a  machine  may  regularly 
handle  numbers  or  instructions  in  units 
of  36  binary  digits.  This  is  then  the  ma¬ 
chine  word. 

word-mark  —  An  indicator  to  signal  the 
beginning  or  end  of  a  word. 

word,  numerical  —  A  word  which  consists 
entirely  of  digits  of  some  numeration 
system,  as  a  decimal  system,  and  not  of 
cnaracters  of  an  alphabet,  which  is  not 
normally  used  to  assign  number  value. 

word,  operational  —  A  COBOL  term  used 
to  denote  a  word  that  improves  read¬ 
ability  of  the  language  but  need  not  be 
on  the  reserved  list. 

word,  optional  —  Words  introduced  in  a 
COBOL  program  to  improve  readabil¬ 
ity. 

word-organized  storage  —  A  specific  type 
of  storage  which  is  composed  of  mag¬ 
netic  cells  in  which  eacn  word  of  the 
storage  has  a  separate  winding  common 
to  all  the  magnetic  cells  of  the  word,  i.e., 
carrying  the  read  and  possibly  the  write 
pulse  also. 

word-oriented  —  Refers  to  the  type  of 
memory  system  used  in  early  comput¬ 
ers.  The  memory  system  is  divided  into 
sections  called  “words,”  each  of  which 
has  a  location  number  and  contains 
enough  bits  of  binary  digits  to  hold 
about  10  numeric  positions. 

word,  porometer  —  A  word  in  a  subrou¬ 
tine  which  contains  one  or  more  param¬ 
eters  which  specify  the  action  of  the  sub¬ 
routine  or  words  which  contain  the 
address  of  such  parameters. 

word,  partial  —  A  programming  device 
which  permits  the  selection  of  a  portion 
of  a  machine  word  for  processing. 

word  pottorn  —  The  smallest  meaningful 
language  unit  recognized  by  a  machine. 
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It  is  usually  composed  of  a  group  of  syl¬ 
lables  and/or  words. 

word  period  —  The  size  or  magnitude  of 
the  time  interval  between  the  occur¬ 
rence  of  signals  representing  digits  oc¬ 
cupying  corresponding  positions  in 
consecutive  words. 

word  procoiting  —  Abbreviated  WP.  Op¬ 
erations  including  interactive  informa- 
lion-retrieval  systems,  management  in¬ 
formation  systems,  text  editing, 
translation,  and  typesetting. 

word>procoiting  communication  —  When 
word  processors  are  equipped  with 
communications  capability,  some  of  the 
initial  input  and  much  of  the  editing  can 
be  done  remotely.  Word  processors 
communicating  in  a  dial-up  mode  can 
establish  a  network  allowing  a  draft  to 
be  routed  for  review  and  comment  be¬ 
fore  being  delivered  to  a  central  facility 
for  final  composition. 

word-proc«sting/computer  hybrid  system 

—  One  type  of  hybrid  system  allows 
users  to  perform  applications  such  as 
order  entry,  inventory  control,  sales 
analysis,  and  payroll.  Word-processing 
applications  include  the  preparation  of 
general  correspondence,  form  letters, 
and  standard  reports.  The  unit  facili¬ 
tates  the  preparation  and  editing  of  re¬ 
ports  that  may  require  several  drafts  be¬ 
fore  the  final  printing,  the  creation  of 
documents  from  a  library  of  stored 
paragr^hs,  and  the  printing  of  form 
letters  from  stored  documents  with  ad¬ 
dresses  supplied  from  a  mailing  list  that 
is  also  stored. 

word  procof tor,  microcomputer-basod  — 

One  of  many  types  of  office  automation 
systems.  A  typical  unit  has  super  and 
subscripts,  repagination,  document  as¬ 
sembly  capability,  and  standard  editing 
functions.  Such  units  typically  include 
diskette  drive  and  daisy  wheel  printer. 

word,  ready  status  —  This  status  word  in¬ 
dicates  that  the  remote  computing  sys¬ 
tem  is  waiting  for  a  statement  entry 
from  the  terminal. 

words,  constant  —  Descriptive  data  that  is 
fixed  and  does  not  generally  appear  as 
an  element  of  input. 

word,  selectable-length  —  The  ability  of  a 
programmer  to  assign  a  number  of 
characters  to  each  item  of  data.  The 
words  must  be  long  enough  to  handle 
the  longest  item,  and  spaces  not  used 
are  filled  with  blanks  or  zeros. 


word  separator  —  A  character  in  machine 
coding  that  segregates  fields, 
word,  serial  operation  —  The  specific  fea¬ 
ture  of  certain  handling  equipment  in 
which  words  are  read  one  immediately 
after  another  in  groups, 
words,  function  —  The  function  word  con¬ 
tains  the  operating  instructions  for  the 
peripheral  units,  its  format  depending 
upon  the  particular  subsystem, 
word,  shortest  —  A  word  of  the  shortest 
length  a  computer  can  use,  and  which  is 
most  often  half  of  the  word  length  of  the 
full  length  word. 

word  sizes  —  Since  a  single  bit  can  repre¬ 
sent  0  or  1,  programmers  must  code 
larger  numbers  by  grouping  bits  into 
words  in  some  rational  way.  Common 
word  sizes  include  6,  8,  12,  16,  18,  24, 
32,  and  64  bits.  Thus  a  computer  that 
groups  bits  in  16-bit  words  is  referred  to 
as  a  16-bit  machine;  a  computer  whose 
logic  is  based  on  8-bit  words  is  referred 
to  as  an  8-bit  machine. 

By  common  convention,  the  bits  of  a 
word  are  numbered  from  right  (0  for  the 
low  order  bit)  to  left  (7  for  the  high 
order  bit).  Some  computer  manufactur¬ 
ers  reverse  the  convention,  numbering 
from  left  to  right. 

words,  mosk  —  The  mask  word  modifies 
both  the  identifier  word  and  the  input 
word  which  is  called  up  for  a  search 
comparison  in  a  logical  AND  operation, 
word  spaco  —  The  actual  area  or  space  oc¬ 
cupied  by  a  word  in  serial  digital  devices 
such  as  drums,  disks,  tapes,  and  serial 
lines. 

words,  roservod  —  The  words  which  are 
set  aside  in  COBOL  language  which 
cannot  be  used  as  data  names,  file 
names,  or  procedure  names,  and  are  of 
three  types:  connected,  optional,  and 
key  words. 

word,  status  —  This  status  word  indicates 
that  the  remote  computing  system  has 
deleted  some  information, 
word  time  —  1 .  The  time  required  to 
transfer  a  machine  word  from  one  stor¬ 
age  position  to  another.  2.  Especially  in 
reference  to  words  stored  serially,  the 
time  required  to  transport  one  word 
from  one  storage  device  to  another.  See 
access  time. 

word  time  comporator  ^  That  circuitry 
which  compares  the  word  time  counter 
with  the  specified  word  time  at  the  mo¬ 
ment  of  coincident  pulse.  This  is  done 
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in  order  to  verify  that  the  correct  word 
is  being  read. 

word  transfer  —  Transmission  is  of  entire 
words  (24  bits  in  parallel).  The  24  bits 
are  transferred  between  the  computer 
and  the  external  device  at  one  time. 
This  means  that  no  breakdown  of  words 
into  characters,  on  output,  or  assem¬ 
bling  of  characters  into  words,  on  input, 
takes  place.  This  provides  an  increase  of 
four  times  the  input/output  speed  over 
character  transfer,  assuming  the  exter¬ 
nal  device  can  accept  or  send  words  at 
that  rate  (some  systems). 

word,  variable-length  —  A  computer  word 
in  which  the  number  of  characters  is  not 
fixed  but  is  variable  and  subject  to  the 
discretion  of  the  programmer,  i.e.,  stor¬ 
age  locations,  registers,  parallel  logic 
wiring  and  gating  are  arranged  in  such 
a  way  as  to  handle  a  character  or  digit 
singly,  but  in  storage  each  character  is 
addressable  and  thus  may  be  considered 
a  word. 

work  oroo  —  A  portion  of  storage  in  which 
a  data  item  may  be  processecT or  tempo¬ 
rarily  stored.  The  term  often  refers  to  a 
place  in  storage  used  to  retain  interme¬ 
diate  results  of  calculation,  especially 
those  results  which  will  not  appear  di¬ 
rectly  as  output  from  the  program. 

work  cycle  —  The  series  or  sequence  that 
is  necessary  to  perform  a  task,  job,  or 
execution  and  yield  a  unit  of  produc¬ 
tion,  and  which  recurs  in  similar  order 
for  each  task  or  unit  of  work.  As  the  last 
element  of  the  task  is  completed,  the 
first  part  of  the  series  is  started  anew  for 
the  succeeding  job  or  unit  of  produc¬ 
tion. 

work-distribution  chart  —  1 .  A  listing  or  in¬ 
ventory  of  the  duties,  responsibilities, 
and  sequence  of  the  personnel  in  the 
job  or  task  force  under  studv.  2.  The 
establishment  of  each  duty  relationship 
performed  by  the  individual  in  relation 
to  the  specific  task  or  function,  which 
includes  brief  volumes-of-occurrence 
indicators,  and  the  estimated  and  pro¬ 
jected  times  to  perform  each  item  of 
work. 

work  flow  —  Operations  designed  so  that 
several  tasks  may  be  conducted  simul¬ 
taneously.  This  is  opposite  from  serial 
development,  in  whicn  tasks  must  wait 
until  tne  completion  of  one  before  an¬ 
other  can  begin. 

working  oroo  —  See  storage,  working. 

working  data  fllot  —  See  data  files. 


working  ttondord 

working,  doublo-longth  —  Same  as  double 
precision. 

working  equipment  —  The  basic  or  pri¬ 
mary  set  of  equipment  for  modules  in 
which  more  than  one  set  is  available  and 
the  other  sets  are  standby  eauipment  in 
the  event  of  a  failure  of  tne  working 
equipment. 

working  memory  —  The  internal  memory 
which  stores  information  for  process¬ 
ing. 

working,  multiple  length  —  Refers  to  the 
use  of  two  or  more  machine  words  to 
represent  a  number  and  to  thus  increase 
precision,  i.e.,  the  use  of  double-length 
procedures,  double  precision,  etc. 
working,  on-line  —  The  performance  of 
operations  on  data  in  such  a  way  that  the 
circuits  of  the  equipment  operating  are 
under  the  control  of  central  processor 
or  mainframe,  i.e.,  when  on-line,  data 
from  the  connected  peripheral  equip¬ 
ment  or  from  another  system  is  proc¬ 
essed  as  soon  as  it  is  received  and  with¬ 
out  manual  intervention, 
working,  ptoudo-off-line  —  A  type  of  op¬ 
eration  on  data  in  such  a  way  that  the 
operations  are  completed  on  equipment 
connected  to  the  mainframe,  but  under 
the  control  of  a  separate  routine  which 
is  running  in  parallel  or  concurrently 
with  the  mainframe,  i.e.,  the  transfer  of 
data  from  cards  to  tape  while  under 
mainframe  control,  but  for  later  use. 
working  ratio,  roal-timo  —  See  time  scale, 
working,  real-timo  —  Same  as  real-time  op¬ 
eration. 

working  routine  —  That  routine  which 
produces  the  results  of  the  problem  or 
program  as  it  was  designed,  as  con¬ 
trasted  with  the  routines  which  are  de¬ 
signed  for  support,  housekeeping,  or  to 
compile,  assemble,  translate,  etc. 
working,  simultaneous  —  Same  as  simulta¬ 
neous  operations. 

working  space  —  A  portion  of  the  internal 
storage  reserved  for  the  data  upon 
which  operations  are  being  performed. 
(Synonymous  with  temporary  storage, 
and  contrasted  with  program  storage.) 
working  standard  —  A  specified  combina¬ 
tion  of  a  transmitting  and  receiving  sys¬ 
tem,  or  subscriber’s  lines  and  feeding 
circuits  (or  equivalent  systems),  con¬ 
nected  by  means  of  a  distortionless  vari¬ 
able  attenuator,  and  employed  under 
specific  conditions  to  determine,  by 
comparison,  the  transmission  quality  of 
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other  telephone  systems  or  parts  of  sys¬ 
tems. 

working  storage  —  See  storage,  working. 

working,  synchronous  —  See  synchronous 
computer. 

working,  triple-length  —  The  use  of  three 
machine  words  to  represent  a  number 
to  enhance  precision. 

work-in-process  queue  —  Items  that  have 
had  some  processing  and  are  queued  by 
and  for  the  computer  to  complete  the 
needed  processing. 

work  load  —  The  assigned  amount  of 
work  to  be  performed  in  a  given  period. 

work  measurement  —  A  procedure  or  set 
of  rules  for  the  establishment  of  a  rela¬ 
tionship  between  the  quantity  of  work 
performed  and  the  man  (and/or  ma¬ 
chine)  power  used.  Some  systems  also 
measure  this  relationship  with  a  quality 
base,  or  a  productivity  quantum  or 
ratio. 

work  process  schedule  —  Under  general 
direction,  schedules  operating  time  of 
the  overall  electronic  data  processing 
activity  in  order  to  ensure  that  the  data- 
processing  equipment  is  effectively  and 
efficiently  utilized. 

work  queue,  input  —  A  list  or  line  of  jobs 
ready  or  submitted  for  processing  but 
not  yet  begun  or  in  process.  Usually, 
these  tasks  are  input  on  a  first-come, 
first-served  basis,  such  as  an  input 
queue  consisting  of  programs,  data,  and 
control  cards  settlea  and  waiting  in  the 
input  job  stream.  Schedulers  and  spe¬ 
cial  operating  systems  handle  and  con¬ 
trol  such  queues  differently. 

work  quouo,  output  —  Various  data  which 
are  output  are  often  not  immediately 
printed  or  processed  into  final  form,  but 
are  stored  on  some  type  of  auxiliary 
storage  device  and  become  part  of  a 
queue  which  is  programmed  with  con¬ 
trol  information  for  disposition  of  this 
information.  Often  the  computer  sys¬ 
tem  is  printer-bound  or  can  operate 
only  as  fast  as  the  printer  can  perform. 

work,  sorial  —  Same  as  serial  flow. 

worktpaco  —  The  amount  of  memory  re¬ 
quired  by  a  program,  over  and  above 
tne  amount  of  memory  required  to  store 
the  program  itself.  Workspace  is  typi¬ 
cally  used  for  input/output  device 
buffer  areas  and  for  various  other  loca¬ 
tions  required  by  a  program  during  its 
execution. 


writo/backtpaco/road 

work-timo,  machine  spoiled  —  Time 
wasted  due  to  a  computer  malfunction 
during  a  production  run. 

worst  case  access  time  —  The  maximum 
amount  of  time  required  to  go  between 
the  two  most  widely  separated  points 
(addresses)  on  a  bulk  storage  device. 
For  a  tape  unit,  this  would  be  the  time 
requirecT  to  traverse  the  entire  length  of 
the  tape.  For  a  fixed-head  disk  unit,  it 
would  be  the  time  required  for  the  disk 
to  make  one  revolution. 

worst-caso  dosign  —  The  worst-case  de¬ 
sign  approach  is  an  extremely  conserva¬ 
tive  one  in  which  the  circuit  is  designed 
to  function  normally  even  though  all 
component  values  have  simultaneously 
assumed  the  worst  possible  condition 
that  can  be  caused  by  initial  tolerance, 
aging,  and  a  temperature  range  of  0*C 
to  lOO^C.  Worst-case  techniques  are 
also  applied  to  obtain  conservative 
derating  of  transient  and  speed  specifi¬ 
cations. 

wont-cate  noise  pattern  —  Sometimes 
called  a  checkerboard  or  double-check¬ 
erboard  pattern.  Maximum  noise  ap¬ 
pearing  when  half  of  the  half-selected 
cores  are  in  a  1  state  and  the  other  half 
are  in  a  zero  state. 

WP  —  Abbreviation  for  Word  Processing. 

writable  control  store  (WCS)  —  Control 
store  implemented  with  RAM  so  that 
the  user  can  dynamically  alter  the  mi¬ 
croprogram. 

write  —  To  transfer  information  to  an  out¬ 
put  medium;  to  copy,  usually  from  in¬ 
ternal  storage  to  external  storage;  to  re¬ 
cord  information  in  a  register,  location, 
or  other  storage  device  or  medium. 

write  addressing  —  Write  addressing  is 
controlled  by  a  binary  counter.  Follow¬ 
ing  reset,  the  first  word  entered  is 
stored  in  address  000.  Since  the  positive 
edges  of  many  write  clock  pulses  also 
toggle  the  write  address  counter,  each 
data  entry  automatically  increments  the 
counter  to  the  next  memory  location. 
Outputs  are  available  on  the  binary 
counter  and  allow  the  register  file  to  be 
enabled  without  additional  decoding 
logic. 

writ*  aftar  read  —  A  technique  of  writing 
(restoring)  previously  read  data  into  a 
memory  device  following  completion  of 
the  read  cycle. 

writa/backspaca/raad  —  In  some  units, 
when  the  terminal  is  in  the  write/back- 
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space/read  mode,  all  lape-wriie  opera- 
tions  are  verified.  After  each  record  is 
written,  the  tape  is  backspaced  and  read 
to  make  sure  tnat  the  data  are  correct.  If 
there  is  an  error,  the  terminal  attempts 
to  write  the  data  again  up  to  nine  times. 
This  process  is  time  consuming  and  is 
not  normally  required. 

writ*  data,  disk  —  This  operation  is  used 
to  transfer  data  from  the  host  to  the  sys¬ 
tem  to  be  written  onto  the  disk.  The 
system  uses  the  word  count  and  disk  ad¬ 
dress  specified  by  functions  (0)  and  (1) 
to  write  the  data  onto  the  disk.  The  sys¬ 
tem  transfers  data  until  the  word  count 
reaches  zero  or  an  error  occurs.  The 
disk  address  is  updated  after  each  sector 
transfer.  The  interface  handshake  pro¬ 
cedure  is  the  same  as  for  functions  (0) 
and  (1),  except  that  it  is  repeated  once 
for  each  transfer  as  determined  by  the 
word  count  (some  systems). 

writ*  h*ad  —  A  head  used  to  transfer  data 
to  a  storage  device,  such  as  a  drum,  disk, 
tape,  or  magnetic  card. 

writ*  iiit*rval  —  The  determination  of  the 
interval  during  machine  operation  when 
output  data  is  available  tor  an  output 
operation,  i.e.,  the  net  time  exclusive  of 
transmission  which  it  takes  to  perform 
an  output  operation  such  as  printing  or 
writing  on  tape. 

writ*  k*y  —  A  code  in  the  program  status 
doubleword  that  is  used  in  conjunction 
with  a  memory  lock  to  determine 
whether  or  not  a  program  may  write 
into  a  specific  page  of  actual  addresses. 

writ*  k*y  f)*lcl  —  The  portion  of  the  pro¬ 
gram  status  doubleword  that  contains 
tne  write  key. 

writ*  lockout  —  See  lockout,  write. 

writ*  iii*mory  lock  —  A  2-bit  write-protect 
field  optionally  provided  for  each  512- 
word  page  of  core  memory  addresses 
(some  computers). 

writo-only  —  The  operation  of  transfer¬ 
ring  information  from  logic  units  or  files. 


writ*-proc*st-r*ad  —  The  process  of 
reading  in  one  block  of  data,  while 
simultaneously  processing  the  preced¬ 
ing  block  and  writing  out  the  results  of 
the  previously  processed  block.  Some 
special  processors  can  perform  concur¬ 
rently  on  any  two  or  three  of  these  oper¬ 
ations;  others  are  limited  to  read/write. 

writ*-r*ad  h*ad  —  A  small  electromagnet 
used  for  reading,  recording,  or  erasing 
polarized  spots  that  represent  informa¬ 
tion  on  magnetic  tape,  disk,  or  drum. 

writ*r,  output  —  A  service  program  which 
moves  data  from  the  output  work  queue 
to  a  particular  output  device,  i.e.,  a  prin¬ 
ter,  voice  output,  or  terminal.  The  out¬ 
put  writer  thus  transfers  the  actual  out¬ 
put,  often  from  an  output  work  queue  to 
an  output  device,  alter  it  has  deter¬ 
mined  the  normal  rate  of  speed  of  the 
device  to  be  used. 

writ*  fim*  —  The  amount  of  time  it  takes 
to  record  information. 

writing  h*ad  —  A  magnetic  head  that  is 
designed  and  usecT  to  write  as  con¬ 
trasted  with  the  read  head,  with  which  it 
is  often  combined. 

writing  rat*  —  The  maximum  speed  at 
which  the  spot  on  a  cathode-ray  tube 
can  move  and  still  produce  a  satisfactory 
image. 

writing  tp**c  The  speed  of  deflection 
of  the  trace  on  the  phosphor,  or  the  rate 
of  registering  signals  on  a  charge  stor¬ 
age  device. 

writing-whil*-r*acl  —  Reading  a  record  or 
group  of  records  into  storage  from  a 
tape  at  the  same  time  another  record  or 
group  of  records  is  written  from  storage 
onto  tape. 

WS  —  Abbreviation  for  Working  Storage. 
The  specific  area  on  a  disk  used  to  hold 
dynamic  or  working  data.  This  area  is 
contrasted  to  reserved  area  containing 
permanent  information  such  as  compil¬ 
ers,  track  and  sector  information,  etc., 
and  user  area  for  semipermanent  stor¬ 
age. 


X 


XEC  —  An  instruction  to  execute  register  programmer  to  load  the  binary  machine 

contents.  This  instruction  allows  the  code  representation  into  a  working  reg- 
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ister  and  then  have  the  CPU  treat  the 
contents  of  a  working  register  as  an  in¬ 
struction.  If  the  programmer  wishes  to 
include  optional  features  in  a  ROM  pro¬ 
gram,  he  can  include  an  XEC  instruc¬ 
tion  in  the  ROM,  then  select  and  load 
the  appropriate  instruction  code  into 
the  working  register  before  branching 
to  the  ROM  program.  Read/write  mem¬ 
ory  is  usually  manufactured  in  4096- 
word  modules,  where  each  memory 
module  occupies  one  slot  on  the  mem¬ 
ory  bus.  There  are  only  a  limited  num¬ 
ber  of  memory  slots  available  on  the 
memory  bus. 

xarogrophy  —  A  dry  copying  process  in¬ 
volving  the  photoelectric  discharge  of 
an  electrostatic  charge  on  the  plate.  The 
copy  is  made  by  tumbling  a  resinous 
powder  over  the  plate;  the  remaining 
electrostatic  charge  is  discharged,  ana 
the  resin  is  transferred  to  paper  or  an 
offset  printing  master. 

X.25  packot  twitch  protocol — packet¬ 
switching  protocol  that  has  been 
adopted  as  an  international  standard  for 
data  sharing  and  file  transfer  between 
different  vendors’  hardware.  This  mes¬ 
sage  protocol  uses  higher  level  data  link 
control  mechanisms,  but  the  US  proto¬ 
col  and  IBM  protocol  are  similar. 

X-Y  loading  —  An  option  that  enables 
some  RO  terminals  to  be  written  from  a 
data  source  that  specifies,  in  parallel, 
both  a  character  and  the  X-Y  position 
on  the  screen  at  which  the  character  is  to 
be  displayed. 


X-Y  plotfor  —  A  device  used  in  conjunc¬ 
tion  with  a  computer  to  plot  coordinate 
points  in  the  form  of  a  graph. 


Courtesy  Linear  Instruments  Corp. 
X~Y  recorder. 


X-Y  rocordor  —  A  recorder  that  automati¬ 
cally  plots  on  graph  paper  two  variables 
against  each  other,  one  on  an  X  axis  and 
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the  other  on  a  Y  axis.  The  paper,  which 
can  be  of  any  type^ — linear,  log-log,  etc. 
— remains  stationary,  and  the  pen  is 
moved  across  the  paper  in  accordance 
with  signals  to  the  X  and  Y  inputs  of  the 
recorder. 

X-Y  recorder  acceleration  —  The  peak  pen 
acceleration  of  an  X-Y  recorder  wnen 
the  pen  responds  to  a  step  input.  Accel¬ 
eration  decreases  as  the  pen  approaches 
its  maximum  speed.  Acceleration  is  the 
most  significant  specification  in  applica¬ 
tions  requiring  fast  dynamic  response. 
Typical  acceleration  values  range  from 
about  150  to  3000  in/s^  (381  to  7620 

cm/s2). 

X-Y  recorder  deadbond  —  The  largest 
input  signal  within  the  bandwidth  oi  the 
recorder  to  which  the  pen  will  not  re¬ 
spond,  expressed  as  a  percentage  of  full 
scale.  Typical  deadband  ratings  range 
from  about  0.05  to  0.25  percent. 

X-Y  recorder  dynamic  specifications  — 
Those  specifications  that  relate  to  the 
motion  of  the  pen  (or  other  writing  de¬ 
vice);  e.g.,  acceleration,  slewing  speed, 
etc. 

X-Y  recorder  linearity  —  Terminal-based 
linearity  is  the  maximum  difference  be¬ 
tween  the  actual  pen  position  and  the 
theoretical  position,  based  on  the  as¬ 
sumption  tnat  the  zero  point  corre¬ 
sponds  exactly  to  zero  signal  and  that 
tne  full-scale  point  corresponds  exactly 
to  full-scale  signal.  Expressed  as  a  per¬ 
centage  of  full  scale,  a  typical  figure  is 
0.1  percent.  (Some  manufacturers  use 
the  “best  straight  line”  definition  of 
linearity,  which  is  less  precise  than  ter¬ 
minal-based  linearity.) 

X-Y  rocordor  rosottobllify  —  The  measure¬ 
ment  of  the  total  distance  separating  the 
final  resting  points  of  the  pen  when  the 
same  point  is  approached  from  different 
directions.  It  is  expressed  as  a  percent¬ 
age  of  full  scale,  and  a  typical  value  is 
0.1  percent. 

X-Y  rocordor  rosponso  fimo  —  The  time  it 
takes  for  a  strip-chart  recorder  to  travel 
full  scale.  A  typical  response  time  is 
about  0.5  second. 

X-Y  rocordor  rotraco  —  A  quick  test  used 
to  check  the  general  performance  of  an 
X-Y  recorder.  An  identical  ramp  voltage 
is  applied  to  each  axis,  causing  a  straight 
line  to  be  drawn.  The  ramp  is  then  re¬ 
versed,  and  the  pen  retraces  the  line. 
The  smoothness  of  the  lines  indicates 
absence  of  mechanical  binds  and  slide- 


X-Y  recorder  slewing  speed 

wire  nonlinearity.  The  opening  between 
the  lines  at  slow  speeds  indicates  the 
amount  of  deadband  and  resettability. 
The  opening  between  the  lines  at  faster 
speeds  indicates  the  phase  shift  between 
axes. 

X-Y  recorder  slewing  speed  —  The  maxi> 
mum  speed  attainable  along  either  the 
X  or  Y  axis  of  an  X-Y  recorder.  Slewing 
speed  is  expressed  in  inches  per  second 
or  centimeters  per  second;  a  t^ical 
slewing  speed  ranges  from  about  20  to 
30  in/s  (d1  to  76  cm/s).  Many  recorder 
specifications  include  slewing  speed  as 
tne  only  dynamic  specification.  A  corn- 


yoke  —  A  group  of  heads  in  magnetic  re¬ 
cording  whicn  are  rigidly  fastened  and 
moved  together  for  reading  and  writ¬ 


zotocode  indexing  —  Same  as  coordinate 
indexing. 

Zatocoding  —  A  system  of  superimposing 
codes  by  edge-notched  cards. 

zero  —  1.  Nothing.  2.  The  combination  of 
coded  bits  that  the  computer  recognizes 
as  zero.  Positive-binary  zero  is  usually 
indicated  by  the  absence  of  digits  or 
pulses  in  a  word;  negative-binary  zero  in 
a  computer  operating  on  ones  comple¬ 
ments  is  usually  indicated  by  a  pulse  in 
every  pulse  position  in  a  word;  in  a  cod¬ 
ed-decimal  machine,  decimal  zero  and 
binary  zero  may  not  have  the  same  rep¬ 
resentation.  In  most  computers,  distinct 
and  valid  bit  structures  are  used  for  pos¬ 
itive  and  negative  zero. 

zero  access  —  See  access,  zero. 

zero-access  addition  —  See  addition,  zero- 
access. 

zero-access  storage  —  The  storage  for 
which  the  latency  (waiting  time)  is  small. 

zero  address  code  —  An  instruction  code 


zero  bit 

mon  misconception  is  that  slewing 
speed  is  the  single  major  contributor  to 
good  dynamic  performance.  In  many 
applications,  however,  it  is  sometimes 
the  least  important.  Most  applications 
demanding  fast  pen  response  are  lim¬ 
ited  not  by  slewing  speed  but  by  acceler¬ 
ation. 

X-Y  recorder  stotic  specifications  —  Spec¬ 
ifications  such  as  sensitivity,  accuracy, 
deadband,  etc.,  that  are  determined  by 
the  electrical  characteristics  of  the  re¬ 
corder.  Most  static  specifications  are 
generally  very  close  to  the  readability 
limitations  imposed  by  the  human 
eye. 


ing  on  channels  consisting  of  two  or 
more  tracks  on  magnetic  tapes,  disks, 
or  similar  media. 


which  contains  no  instruction  code  for 
the  next  address. 

zoro-addrets  instruction  —  Any  of  a  num¬ 
ber  of  techniques  used  to  eliminate 
the  storage  of  nonsignificant  leading 
zeros. 

zero-address  instruction  format  —  Same  as 
addressless  instruction  format. 

zero  balancing  (accounting)  —  Zero  bal¬ 
ancing  is  an  effective  method  of  verifica¬ 
tion  when  both  detail  items  (e.g.,  ac¬ 
counts  payable  distribution  cards  or 
records)  and  their  summary  (e.g.,  an  ac¬ 
counts  payable  disbursement  card  or  re¬ 
cord)  are  processed  together.  Each  de¬ 
tail  item  is  accumulateo  minus,  and  the 
summary  plus.  The  result  is  a  zero  bal¬ 
ance  if  both  are  correct. 

zero,  binary  —  See  binary  zero. 

zero  bit  —  The  two  high-order  bits  of  the 
program  counter  are  labeled  the  Z 
(zero)  and  L  (link)  bits.  Typically  the  Z 
bit  will  be  set  to  1  whenever  an  opera¬ 
tion  results  in  the  accumulator  bits  all 
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zero  complomoiit 


zone,  plus 


being  clean  (accumulator  contains  zero 
value);  the  Z  bit  will  be  zero  otherwise. 

zero  comploment  —  Same  as  complement. 

zero  compression  —  That  process  which 
eliminates  the  storage  of  insignificant 
leading  zeros  to  the  left  of  the  most  sig¬ 
nificant  digits.  See  also  zero  suppression. 

zero  condition  —  Relating  to  a  magnetic 
cell,  the  state  of  representing  one. 

zero  control,  floating  —  The  bit,  in  the 
program  status  doubleword,  that  indi¬ 
cates  whether  (if  0)  or  not  (if  1)  the  re¬ 
sult  of  a  floating  operation  is  stored  if 
the  characteristic  is  reduced  below  zero. 

zero  count  interrupt  —  An  interrupt  level 
that  is  triggered  when  an  associated 
(clock)  counter  pulse  interrupt  has  pro¬ 
duced  a  zero  result  in  a  clock  counter. 

zero  eliminotion  —  See  zero  suppression. 

zero-error  reference  —  A  constant  ratio  of 
incremental  cause  and  effect.  Propor¬ 
tionality  is  a  special  case  of  linearity  in 
which  the  straight  line  passes  through 
the  origin.  Zero-error  reference  of  a  lin¬ 
ear  transducer  is  a  selected  straight-line 
function  of  the  input  from  which  output 
errors  are  measured.  Zero-based 
linearity  is  transducer  linearity  defined 
in  terms  of  a  zero-error  reference  where 
zero  input  coincides  with  zero  output. 

zoro  fill  —  A  procedure  which  fills  in  char¬ 
acters  with  the  representation  of  zeros 
but  which  does  not  change  meaning  or 
content. 

z«ro  flag  —  An  indicator  that  is  set  to  a 
logic  1  condition  if  a  register  being 
tested  contains  all  Os  in  its  cell  positions. 
It  is  set  to  a  logic  0  state  if  any  cell  in  the 
register  is  in  a  1  condition. 

zarolza  —  The  procedure  to  fill  storage 
space  or  to  replace  representations  with 
zeros;  i.e.,  the  storage  location  may  be 
cleared  to  zero,  although  doing  so  may 
not  necessarily  be  the  same  as  the  mean¬ 
ing  of  zeroize. 

zero  kill  —  A  specific  feature  of  some  sort¬ 
ers  which  determines  that  only  zeros  re¬ 
main  in  the  high  order  positions  of 
documents  while  the  documents  are 
being  sorted  in  lower  order  positions. 

zaro-laval  addmt  —  An  instruction  ad¬ 
dress  in  which  the  address  part  of  the 
instruction  is  the  operand. 

zaro-lavel  addrasting  —  Same  as  address¬ 
ing,  immediate. 

zaro-match  gate  —  Same  as  gate,  nor. 
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zaro  paga  addressing  —  In  some  systems 
the  zero  page  instructions  allow  for 
shorter  code  and  execution  times  by 
only  fetching  the  second  byte  of  the  in¬ 
struction  and  assuming  a  zero  high  ad¬ 
dress  byte. 

zero  page  addressing,  indexed  (x,y  index¬ 
ing)  —  This  form  of  addressing  is  used 
in  some  systems  in  conjunction  with  the 
index  register  and  is  referred  to  as  “zero 
page,  or  “zero  page,  Y.”  The  effec¬ 
tive  address  is  calculated  by  adding  the 
second  byte  to  the  contents  of  the  index 
register.  Since  this  is  a  form  of  zero  page 
addressing,  the  content  of  the  second 
byte  references  a  location  in  page  zero. 
Additionally,  due  to  the  zero  page  ad¬ 
dressing  nature  of  this  mode,  no  carry  is 
added  to  the  high  order  eight  bits  of 
memory,  and  crossing  of  page  bounda¬ 
ries  does  not  occur. 

zero  proof  —  A  procedure  or  process  of 
checking  computations  by  adding  posi¬ 
tive  and  negative  values  so  that  if  all 
computations  are  accurate  the  total  of 
such  proof  would  be  zero, 
zoro  state  —  The  condition  of  a  magnetic 
core  in  which  the  direction  of  the  flux 
through  a  specified  cross-sectional  area 
has  a  negative  value  as  determined  by  an 
arbitrarily  specified  direction  for  the 
negative  normal  to  that  area, 
zero  suppression  —  The  elimination  of  in¬ 
significant  zeros  (those  to  the  left  of  a 
quantity  in  a  field  or  word)  during  a 
printing  operation. 

zone  —  1 .  That  portion  of  a  character 
code  that  is  used  with  the  numeric  cod¬ 
ings  to  represent  nonnumeric  informa¬ 
tion.  2.  A  portion  of  internal  storage  al¬ 
located  for  a  particular  purpose, 
zone  bits  —  The  bits  other  than  the  four 
used  to  represent  the  digits  in  a  dense 
binary  cocfe. 

zoned  format  —  A  binary-coded  decimal 
format  in  which  one  decimal  digit  con¬ 
sists  of  zone  bits  and  numeric  bits  and 
occupies  an  entire  byte  of  storage, 
zone,  minus  —  That  set  of  characters  in  a 
particular  code  which  is  associated  with 
the  adjacent  bit  which  represents  a 
minus  sign. 

zone,  neutral  —  A  range  of  values  in  the 
parameters  of  a  control  system  in  which 
no  control  action  occurs, 
zone,  plus  —  A  set  of  characters  in  a  par¬ 
ticular  code  which  is  associated  with  the 
adjacent  bit  which  represents  a  plus 
sign. 
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